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^R ^100 ^sri ^ R5 Rc*rF RreRO ^rai ^ *d0?i wfRs *r ctim rR fes 
R^r 44tw 07r RfRs fRi, fRiRrm, Rt wrw ^$jtR wr?t fh 
4<n RR 

RR R5e® RR, RR 'S R'R 4 c ff?f RRR3 W40 0 - 60 % , £o-ioo% 'Q o- Q-% I 

RtRo <?sr rtr;«R RRrtr c#i RC4i $ RtR rR RR*rm 'Q *rt<H toi c#n 

RRs^sf 4R V 4R 'S RR FRFITRT RR RfRI ^ 4fR*R WfR® 4R, RR RM, RRf, 
■5R3<I, 4Rlt 'S x fl4-7fRR £(F<T WE0I 

RR 4f<M WFf C#f R4R 4 RTRR Wfe C#f 0F GFW<I £(0RR ^ Rl 


'SR' ^ Wl“T fe(,'O s T ! 1W^' 








RRf^T (iitSsT Pft>) 

$ *i<ic-i<i sjj%Rf[R rP, RP 'q rrr rrr r^jrr> rrrcr o-^r>%, o-$< 1%, \si-ioo%i 
4 RpR Rfea^f, Rp 'Q RlR RRRRR RRR RR| Rp RfR s l WR C#l pi Prrr 
wsrot rri i£i ^r?ic*T?r wp rPr cri P§^tt«tt ^rs, rPIP? rPr^i rrrrr rru® ^ri ^ 
rrcrr rP crir m fbr wrt Prr It^ti $ rr^ rP, w «fi rir-rP, 

RRI RtRlRR ?\s[pR RR 'Q RR RtCRI 4 ^TflTRTfT RpC^ RR RR (7R ElWRTTfT RRtWR RR 
Rt ^RR CTRR RRRpot RCR RRR pRRI^ST) RRfR WRT pRR RJRgtR3 RRfWR R£5 

RCRI 


RlR RlpTW « *rm=t 
'PR <Ip Rcsra WRI 
P“R ^SRpt RR (TTPrfRt 
Rtf RRFttRR ®RT wMl 


^ RRCRR STptCR Rp, RP 'Q Rp RRIR RRRo RRTRRR Jo-W/o, bo-^®% ii)Re. bi- 
RWol Rp pRCRRR 'Q RlRR wsrof RjP RlCWR WRT PiRR ^jRRf^t RCR CRIrR srp 
FlRtRBR WRJ RtR*f sip RCR pRpRI RR RR RRCRR Wi? 4 srp£o Wl 4 RRCRR 
WpIC^S RRlWR RRRfit srfjRI srf(RI CRI? RT(R RRC^R ^Rl 


(R^wNn 

4 RpR Rp, Rp 'Q #1 RRfR RRRT3 RRR£Sf 8o-S>C5%, o-bC?% l£|^ VRS>%I 
CRlPR srp£3 RpR RlRRM Pl[ (Rf*f RfRCR PGR (RCR CRtPR Sip RCRI CRCR Sip 

rcrr 4 rPr rir ' s rP rirr rrp c#n $ rPr crr pr, Pit pr, sp 

^3Tp W ^ *R£R RpR (R(R[ "srp PlRRt (7R 2fWR <P<1(.^ ^11 


c?i ^ cftrsjw r 15 co w 
(P t ’ifetR "stHS R(7F 
ii(p cpff®ft*t ^15 wti 



^psT wNRt 

^ RRR 5ltfeo Rp, Rp 'Q ^P'R ^5RP3 ^!?rp^ ;?o-8£%, )>6-6'&/ 0 'Q ^H-8o%| 
(R RR (RPH Rp(R R c lt (Rp RpP^f P(R PR 5 ^IpR OTtPK Rp RRTI ^ 
Rpp Rp ^<^1 TOI (7TRTt*t Rp RPRt C#t Pi ^IpR Rp RPRt ^tl ^ RRR 
Wp PapRPR PPl PR «TR, Rlt, Wt, P PIP? *flR-RRp ?Pp RRRR WRI $ 
Wp ^RRf^tl i£| «1<1CH<1 Rpp RSI RR RR CRT? RTR RRU$ ^Rl PR <i|pR srpR sj^s 
(ilRKR'S pRRR WlH (RR fes RRl 


Abykxjb (Activity) 2 yf(3<pt <b$% Wtftr, io% Rp 'Q i&% pp ^fpsvt 
C?fi 1! fpP OSftffoTJt 7 ! pjwr fUK WR5R RR W Pf^yT nfK (ffitf (Zfftt&W ^PW/ 


RHVsf g <|7pT RpRJ ^-^IRR ^RpadRI R^pR RR W\ (RRP RRSTIR 'S RtHRR 
R-^RsI RpRi; x f 5pn 'SpsrfR 'RIR ^p4f RRI ^p4f 8^ ^RRR RR RpW, pR, Rp 
'Q RtR RS1RR RpSI pF R75 ^%RR ^£|Rp (Pp Pf*P RtR RR ^%Rt pRRlfl PPfl 
RRlR (Rp, Rp 'Q Rp) vsRRTSjRR RpSTf^^fR ppc^> Sjp4fR ^TR Rt R^'of CRfRIpf 
RRI ^p4(R PPfl R c ffR RRRo WRf RRIR i£|R P i£l RRF (Rf^lpTHR Ps^RR 
RTRRR RIR RRpR G#f pRfRR RRf RlRI ^1 RRpR CRSR CRJR, GR^RR (TfPPf, ^pRlR 
^RRR RR 'Q RR RR CRT? RRR RRi;\R RRI RRil RRpR CRSR <JiuP, i3cP CRpPf RpRt 
^RR, $ RRCRR WpCR RR RR RR CRT? RRR 4<1C^ ^R, ^Rv pRR*tR RRRTf CRR fpR 
RCRI RRIR ^RpR CRRR CRPP, Rp CRpPf ^pRf ^ PP ^£|RR RBI RtCR CTBR Rp 
fpR ^Rl 


RSRIRR pfs? fpfwtRTT 








*ndiwsr wm o 

(V) f^r i 


R# « RffR 


ii wi¥f riIrr rrir rrr crir#? 

R 5 ) o.oQ - o.io fsr.fsi. 

R) o.oo i - \oo fsr.fsr. 

R) i.oo - $.00 fq.jR. 

R) ^.oo - o.oo fq.jR. 

i i rjrr R^rtR riir c^#? 

r>) > $.oo fsr.fsr. 

R) < ^.oo 

R) > 0 . 00 $ fsi.fsr. 

r) < ,oo$ fsr.fsr. 

0)1 CR ^Rj4fR RR RR (7RM £(CR(WR ^ofCR> RCR? 

R>) HR RRt? 

R) Wf RRI? 

R) R^= RR© 

R) ^3 RR1R RRIJ 

81 CRf*f RR RR (More frequent) CRCR RR RR RR (Less frequent) CR(M 
SllRlWCRR 3FR ^IRRLR sjfeRt RRt^R ^ttRRR CRR#? 

R-) CRCR, Rf^T, CRCR CRf MH, RCEjR 

R) ^UjR, RtR, CRCR, CRCR OtlWK 

R) RtR, 4C5R, CRCR CRfsfK, CRCR 

R) CRM, CRCR OtlWK, RlR, <ilC5R 

&\ fRRRRR WTTlR RMRRtR R=RlRRtCR Rl%Rl RR#R 3lfRRR CRlRf? 
rj) RfR CRtMH, ^IC^R-CRlMf*!, RlR, ^IUjR 
R) tflCSR, RfR, ^ICIjR OtlwK RlR CRIwK 

R) ilC^R, RlR (Jtfsfft, RtR, <ilC5R OtlWK 

R) ‘IcSR-OtlwK, RtR OtlwK, ^IC^R, R)r 


iis 


'SW ^ WlR 'feCoRRra^ 



(74 « ^§144 


■ 4R 4^41144 R 44 'Q Rf40$ ‘^tTfTC^TI 

■ (trm 4R4 ^rwoi 4R1 ws nt?R?Ri 

■ ctm 4R4 ^4 4*4114 4405 >6 R1405 4t4ii<Ri 



Rift ^"zC^^T 

4l4t4T»le4 ^sR^C? 'Q 440414041^1 '^I'sl04<1 444045 4jR 0404 0415 44R ^flC'o 541 

RRiftos 41R 44 ® 4iR5 04354 154041^1 441 4R 4*444 4441^014 fRfeo 3 ® t^^sior 

Wl 441 414; 0444 % 414 4R (Fresh water) 4441^ 4R (Saline water) I 

tif 4tft4 ^ 44^5 50 ^ - 

4-) 154415, 4455 1^51 'Q 044 ^TlTTl 444 '5Tt 15 5FR 

4) 044 

r) '®r#s5 4 R 

4 ) 54Rg 4tR ( 54 , rR, Rr, w=rf*tn 555 tR) 

riRr i§^4 5 o b w - 
4 ) ww/ 41R4 

r) ^r#§ 444153 = rR 

r) ws<m 54 5otR 


’a^ita hi® Rife ctf 
^ tcsf <nw® ^ni 


(4 4lR® R<! 

Cl , d 

hra, | 

| ^|\S4|<14 | 

W\^\ G l 1WIH 
'SfHJ «t?ii 

(7TG^ | 


(TIQra Rlhra ij§ ^-aws 
(4) ^-RtR 
(4) lia^T 


(TRMRtftR^R^Wt 

53^4(4 Rfi 4lR5 crf 4>low 414555 541 4tRo® 4tfi> 'Q R1054 wrj '^ro<r<i 44 R 414055 
4104 55l5 040154 W41 ■ p tl1R <1I<1R04<1 RR5 5514 ’©RI'SSR 411515 441 444141 

fio44 rR Rsw 5'S4i tgRsi (7i 4 R 055 Rea rRR Hhriwir Rrwr or rR C4054 wrt 

41§R|4 *i4i 

4) alt , SR ^3 4FJ044 40=4 =4lwl44 R?4 144 (Toxic) 

4) R»ft>4l44 41414RI4 4Rt4 

R) R»ft>4l44 #RR 

4M4T»f04 (71 RRu® CRRrIR, 4R1rR 4(R, RTfRO-RtllR, 4Fff*l4lR R4R (Total salt) 
4 oo Rf 1R 4a 44t 0414044 4(4 0.6 RlRl^a ^1<T 4a ^ Ft044 4l05f 414514 441 4141 
1514 4104 41454 4R4 P 11 ^4 414 ti C4I4 V.6 ^4 41141 4144 4f§RRl 

<7i(^R1%Wr 

RR mR4 444 ^41145 (4054 nR4 ^4 1511414 Rc4bHl 441 414 41 1 4f4 4lR4 (4 
444 ^4 (14114 (4054 4R 41^41 414 41 50^ 

4) '5-41455 ^4 'Q 

4) i®4#^ ^^4 


«-4l45 4R 44114 4 R 414, R4, W4414, 444, 514, 41441 ^4TR C4f41f4l 


4tS4lW c 1 fRfwNTT 







■Sf# <3 


<j<r|(^\3 vSJtSTfTf ^-R'SJ'QSM ^f%l <il<T 

'5T^rit?i •H°i < |^f, ' 3 rf*ft?M 'sridJ’^ly sur®! 


*rfer*flf % ®\<$ ttsivs *#r? ctf ^t#it «wi ^fsrua faft *#r? ctt? ^hw tos 

^?n (7i nri%s *^R)4H4 ‘m, #it<j <?fw ?rrw 

S5T FK7BT ^ft (7RM 'SRI ^’HTTf^tl WORT nfe ^ ^TfURTT WS «-*#£ (^, 
*M, f^[, W=Tf*f7I ^olff^f) 'Q (‘?f§t<T ^1 '5f‘>|'§t<f ^f, £fJR c f ^oIff^f)l 




^=t ' 3w isIsrR^njt^ i£re> fe(,'o s T s iw^‘ 







( 7 TF « WgRR 



^ndiwsr wm ^ 


■ 5 ttC*f fife ffe ( V ) fef | 

il Rift R'RRR 3 ' i<K>l<1 Rsfec^ $ ^stR RRf RlR? 

«f) Riffe Rfen 
? t ) ^ r^ircrri 

r ) m 


8 i 


\»i 


81 


rr Rife few^ (rr#? 
r ) fefe rrrrr 'S ot 

R) CRF RR(RF?f R?RF ^JtWRR 

R ) «Rfe Rfe RM?f 'Q fef 

R) ^JR#g ‘^ttl^T 'Q R^t 

CRR RlfR CRU Rfe Ws 5 R ? 
r) Rtfa 

R) strrfr Rift 

ft ftt Rft 

R) ^IRR Rft 

FttRR WRI ftftpj; Rife P H RlR R^3? 
ft 8 - 8.6 

ft <b - b -,6 

ft £ - 8.4 

R) 6 - 


88 





<#r 

4 ^(Tiw^rr^- 


4# '<3 • s ttf% 


■ (73 £(43744 2%<rai4o3 7*M% 4°TCo 'Q %3do ’f1«l(.<M I 

■ ntft 4%44 aMsti4'oi>iy$ 4441 44to 414(441 

■ 4tf4 4%44 l4l%t aRxwtW 4it444 t%(; 4 W5 'Q Pws 4143441 



(TfF 2fww sjf^iwt 

(73 443744 7%3 4%E ? 44f 43S4144, 4%344f, W4(i7W4 'S W44344 ^4*1 2154 WlWf 
^iRs'S =WT ^lef-l 443 75 (j 4 441 (73 4T4Pg(44t4 io-lfD 4)44? , 5f s l f%4 53^ 4%T 44Mof 
(Adequacy), Wot (Efficiency) <544 Wot (Equity) I % lo-lH5 %1f4(344 ^ 
7431344 %(4 CTO 714F4T f%4 4341 (73 4T45(44t4 71%3 4%tWo(745 4lf5T45 
(External) 444 714%45 (Social) ^ 'foRTt ofq 441 4141 '®t?fctio4, 43143ft 'S 
£ft^t^4 £%44i47i!5 4tf5W £%44i4o(4 ^qol 443744 453414% 443744 C*(4 441 
4^o? 443744 ^f44f 4(f44 4W <313 5(73 ^4^ 4141 444% 4(4 53 B 5 4ff1bl4-lf 'S 
W3(3W4l 443744 4%fi> 41344 4^t4te5 'aioi'S 'S-kF^^Ki 34 3434 ^4l^ 41344 
'^Pi'^fof ^441 4#4 41414 4tf®to 4=4 45» 44f 7554 54 4tl 


4tt4 <l'3ow afcxlsM'ot 
4^5 4lt44 4W44 


4% 44>C4<I 


“4(14 <334” l444lt 373 443744 ‘4%t44f’ 4344374 4#5I 4f^Wt4 C4%(5o 

=N 

4% 4 5 3344 %% 4io43i4o( Wtt^ 4434 73%<9 ^TtWf 44f 5(73 1 ^3K4 4% 
43344 4%4Wo(7S[5 7(1% 443744 4%444o(4 5SR414I 



4) 4f«it4fw 

• 344 44441454 553^4 435)44(4 44414 t4%5 5747%(714 344(7o =3 
4143(44 ( 7l%o(34 WffR 441 54 4(1 

• 4j4344 v5Ttf% 55RfWot4 43433 o(344 3(4T 144(1% 43447 441? 7& 
73=4 twf4 'Q W4ttW4 toTffq 7l%®(34 44t 4441 1 

• <£3344 ^3^4 va|>|^(r|\5f4 434(14 373 4)441 44 5534)44 314(4(4 441 
7S4 44 4tl 


5*1) 45l%lft 

43l44ft W3f/alo44i4o|3^S 1W44 - 

• 444 4144^441 'S ij44 (7(3 44% f%37 

• 55rw(f3 4141 44% (Farm canal system) 

• 55144M 4tl4 144^4 5®(443%4f 

• (73 53 4tl4 4I45C44f 7^434 553437^4 ^ ^4C44 43l44fl ^373 
%34Wof 

• ^ WMf4 73% 

• 4tf44 £34]of 




44 i£|'6t434^l4 ^ 4414 tsM e 1 ? lH% 





(74 « 44§TRT 


R) RR&R^ 

£flR>&R4 WUPT^ Rwt 

• RW^R rRRCWR RlRRiH4 Tj^Tof (W 'S SK?TtW%I e?-l<J(=l<l ^^FaR) 
'Q 4RTR] RRRRr WTTf 

• RR RlR>^>R4/ R|rRR<F WT3t 

• rr*r rRrw 'q rR Rrni?FRRw?r rot w otrwii 

• ajR 4R >6 CTF 4<T 'SrfWft^RT RRRRr RRR3t 

• =fR RRT 4lWtWtW^ s m RRRRr WT3t 


2i<]«»i>f ^t~*i(.¥ w-rapra 

4®5, '5J?*f §W, 

<3 >1 *'"'J **■ i 7\ (S^fl 
^fsf^Ast Pl'»<l% i TI 


R1rRF 4 RRRTf r^R?ji Rw^R R*MOT WRRWR 'Rtas, ^v*f3^ c (, ^RfW^/R^R^olR RR?! 
R4OTIR 4f?f4of ^STfvIT'f M®R%R RR^M 'SRROTT ROT®fR 'Q R^^pcFot Rfen 

rm/^rtor?! ^rr 1r®r rot ^r rot ur ' s Rrw^ % 

• RR Rlfta^R 'Q •RrRR Win 

• ^srRrir £M rot rot wh Rr Rr fR wririr ^oti 

• ^TTsrtlwW Rfen £RL‘ p T?r R?FR?f ROT*Jt RfR ((RRRS 'ST'^RT FR RT(R rR 
RlW) 

• rR ^m(i4iRw?r crrotr rw 

• CTF RIURR RRR R{R<T ^T4 vq WR\5m #^<i ^rfftRo] 

• rit*[Rr aR rrR/ otf Rtw a^pt <^t4<i Rat/ r^1?i 

• rRr to rRrm rR RtfRa R“fr®i r^rot rRrr 

• (7TF RRf 4jf*R4 FlRtROTa RRf RlRffK? 4fR RRI 

• *ICT3?T RRT SJ1% 'Q RWlWfRRRiaa RRRTf 


2f^5S^f 

Rf^FRR 'TOI | 

wiwt 

Rft R<I iSR< 1 

^RlSRtR 2FFR 4l^BH 1 

^?RR 

i ®ltwtS.' i ‘t 4Wtt 

1%R 

<PW 

' fm m 

5 ‘2^1^P'S1 c T 4S<II 


2)f®4«ti<p\s| R ftRRR 

RR RRIRR aR)<jsti4'®f TjftRfW ^rR R§ROT RlWI v5£4 RR'M RfaR^RRlR RRS RStRIRt 
RlFl? RIR <i]4R RRlRRsfiR ElWR Rl^RRR RIOT RrRIR*I Wilt? R*R RtR ^Raft 
WTTPT5[5 ’jftRfM ROTI ^ WtR'Q Rll afR RtRgt R*jR rRr RRrRRoI ^jftRRlR 
R5t4R ®RrT RfRR RRRI 

• rr^'Rr RfRi ^r^Ruri rrr?( wtwn 

• SlWR aRbR-lf 'S ^W s tlC^Wt e H WRf EtdtwRn 'Srsf 4<TfR 'Q W >SR4R 

Rma 

• aw% w«Rf/ ^i>sfcH<i ri;w RRR^. 4iw 4<n 

• ^R rcsr WRf sfrarsRR 4 R® rf R4iw<i wri <ij^4(R<icr j 

rRR 2RR 

• ^S ^R4lR<rC4 FRRR 'Q CTF RTRgtRRf RRC4 gRtWR 

2RR 

• <IJ^4(. 1 i?1(.4’ rR RfRt RrR s I SjRtwa 2RR 

• wrr^r a^a RiRr rh rhwt rRsw a^a 4<n 

• rR RmiwiRuR a^Rs 4<n 

• ^R RRprfaa rRfr csrf?FrR rrt 

• Rr Rasi^a 'S RRsi^r •Rrrr 4Rsr ^s RFTSRiR 

RRsI 4<Tf 


RRtRR FHfWHTT 


^8 




■Sf# <3 


• 4 l 4 4 M 'Q CTF 44 4 t 4 K 34 g^Tnwftn <jh-^[ 333 44 T 

% otf g#^wr ^ 44(44 w - 4tf5j4 ^ 4Wfe4i 4#ijw, 

4## 'Q afc>&iPi 4 gfo<isii<M>i^ 4 if 3 T 4 afc<jsti 4 'o(<i 4^341 mR 44^4 
Sll^sii^Sl^'S 4ll44 CTF 2|^<I £ll44443|4 444i3l (TTF 34(734 4^4 3l44=34f, 
4RS4RR, 3%M 'Q W3t(444 'Q W43134 4f3R 43*f 215 s ! ^5T 444 4W4 441 

4t4 4fl 34*3 3144*3414 W Mtwl 4|Ff? 4(4 44S- 43143 ^It4 34*3 41^4144 
44(4f 4f44°*t 3l44444f 147(4 414 44l43ft 444TPT43 1 jft4 5 43 4341 f41[ RRtS 4I4gf 
334 44(4 44447 3l%4Wsl^« 4(444ei7( ij4 44f 4t4l 




^=T 'SR' i£|1$t44l44 i£R> 44l^T 








(7TF « WgT'W 


S'scl^’si ‘ s> ftC*f fih* (V) fl>| 

bi aasc?aa Tjfaar £nl%<T 5w aas*a amtacaa ata caa#? 
ao fwfta ata 

a) ata 

a) -iiaria ata 

a) ®€ta «rra 

$ i aria ariaa 1%af ca fiwifi ^i#®^ ®ia eaca caa# a^aa? 

C*s, 

a?) wattam 

a) aasataa 

a) alwaat 

a) alaataar 

\oi caa# a#a aa? 

as) aria a#taa a1%aatas®ta^ arfaas otf aas*a afeaatas\5ta ^pa 

a) aria w afeawsta^s arfaas cat? aa^a al®aai4®f ^ #a 

a) batata caa# aa 

8i caa# aiai#a aaarf aa? 

a?) aria amtaa# 'Q aas*a as®acas?t aiar aaa cataicata 

a) wfa ^sriaa^a 'Q aaaiaa 

a) aria aiast<ratfiriaa casc^a aw 

a) ssrt^TRj <j# awfea a1% afaacaa ssrfa^t 




ar^rtwa ftafwtaa 



^TTlTH 

'Q 2f*JK# 


■Sf# « 'RTfR 


il RjfRR Rtlw ^hs4t < 3=103 ft CRtRffR? ^Rs<pf ft ft fRWtR RtRT ffe? 

i: I ^Iwf <RF RR03 ft CRlRTfR? <pra?<T t%^03 sjt%4Tt4 W ^tOR «M RFTl RtR 'Q 

ft ft? 

\SI CR£R ‘ilC&R 'Q OTf^M wffr® ft ft RRR f^'RsT ^£3 RCR? 

81 RlR RMFOR? RRRFsFstR h»hS03 RR RJfOR '©M R>RT RTF 'S ft ft? Wi RffR 

f'sRRR^ ft? 

£1 OTUTR WRT RfR RRU3 ft CRfRTfR? 

<bl CT(M ntlfsT ft ft? 

8 1 nttR r^ttir aMsti4v3i>i^s ft ft? 

b-l Rff’lft atf<Jsti4vsf RR03 ft CRtRftR? ^R ^jftRFM ft R^tR RFTf RTF? 
n>l RTRtlWR 7 3|f<J5ti4'of RR03 ft CRlRtfR? <ilR ijll^cRR ft? 


j o:^ 
**r $r- § n 




^=T '3W i£R> feCo'T'RW^ 





vs orcw *l*iM\*, 


fJfftR FFR C^rc^5 ^1% Rfcfl CFfC*f CFF RRFgf FtR W5J F'R'F C^lW RftR ^£5H(R*1 
WRT *(fe <JmlWR fofeoo OTF flW ^’^slCF Rw RRt FR Rsff Rt RTfRR 

RFil^ 'Q 'STf^W RFit^l 'SRjfFF 7 CFtFR RFilFSfR* 8 FsRF 'af'F FRT RR FFT FJ-RfRS, '5- 

ws, f^ere.wn<T 'Q l^t <rr ttwi Rjwt, 'Q rr^rfr ai%r csw^id 

Rfcfl RFitWo (7RM F!RR[F? RSR 'S RIrfM fFFRF FRf FRl Rfcfl FRWR OTCFF Rfl^R 

rrrr^rr TfSRj \q ^?r5rf<;| ?Riiri ‘^tf1^r?T rrff c?rrc,«r 'Q <Rf*f frr £ff%F rir 
*pito Rtft ftrijrrt R«fR cff 'S 1frf*r skfrri 

4 ¥^Rf Rl^ (7KFR iffWFR RFilWR, CTFR RRIfR RwjWR, GTCFF 

^•Rp; frf sg rIrf fUr rIrrh t^R 4 <r fr, 'Q ffIw frff ntR FFTgm 

^3#f RfR ^off^WfiR t%#0 WRlFRl fri ^m\ 


cvV 3.1 -j-nujzPL HwZn"MZ cxwZmg n 



G cvV fk£l Avcwb — 

■ RllR 5c«hwa WRT *(fe <JI<J5IW<1 f%f%Uo CRFF 2RFF C5F F s Rf FRf^o 
RRIRRI 

■ iFfs^jRo R'siti'oitR F7R5Fo RRsfi CFF FsPftlRR RR FRUo 'Q fRRCo RRfRRI 

■ FRRlCRC*! FTF5F0 -iffe^JRo OTF F^Rtfe RWR Wo 'Q jRFUo RREFRI 



OTCIR WRT RtlRIR 7 FkR ^Uo wfRCo tScRRR FROo ^Fl RtfR visC^sMCHfl RRI *t% 

frrmf fofeco cff ffwir^ R'®'s= frf fr rrr - 

• -iffwFR Ff RRToR RFit% >6 

• rt^rf' rr 1% 

<iff%5JRo RFfeo SRT3 RRRF FFlw £R 'Q R8£R FRRR FFR SflflFW 
(7TF Wf FM ^srpTCW ^IFS. FvoFR voi (.-!<!> 'Of Ws ^51 'OI-ilRw 

’i^f^C'o *tfe Fmt?r w nriF ^cst»r w 


HwZn"MZ cxwZ 

i£1^ W^fo RRsfi (7TF Wfft% (TRjRo (Swing busket), CFR (Don), 

^RIFJWFFR 3F (Archemidian screw) 'FfFFRTR FRF (Persian wheel), RfFT FRF 
(Waterwheel), CFfCF (Mhote), fRtRF^ (Pichottah), 4FFFF (Pully) ^olffFI 

RfvRfffRT'f RR5Fo Rfes CTF RafRtfeR iRFFF fF£F CFRt ^Rfl iF FRR^ro 

i.2: - ^ FRRoR RflR ^fRR 4Rf ^51 <iRF Wf ^IRRF (TUFF WRT '5RTRJ 2|R-*ffe 
RRRR FRf^o 5FI RF^o RftWo 'Q Rfen FFRf Fs^RfRTR OTR ^(WRS (RtWt FR FRF <F<T 
F^R FRRR OFRf RRl 


i) fmDwZ (Swing busket) 





•j"mP cxwZ 1 e"e ‘Vcbv 


'Slf® RljpR RFf CRlR 5 ? OR? RRlW ORJjfts RMSra 50^1 ROIR FfFTS ssfRRt RRSRf fi?R RfRT 
fc$t?T (RRRfRiftD ‘ilR^fl? ^5R R|iiOt<1 'Q fRlOTR Rj'SR 1RC4 $fj? RO 8fi> Rft5 RfRf 

«iipfi $ wr afsw RottRfR RifeR roso t>fi> i# «o tsor ^r Rtl^fij rir ri rmr 

(ROf <ilR° OTRIR 0O> R[fR vspf Rt& RfRfR (Mf ^R (f^a O. t> CR^R) I rIr RtfR 
RRy^fRR ®Wt t> IRS i3R R>R ^R t5£R CRtOTf C^Ot 0R5)% <i]RWR OTfR^ FtRlU$ ROl 



fra «.b s c?iv5fc> 

^pj g (SRTIR 'S 'RRTIRT icscs'ls 


|— o8~g°~h Ol'Sfo fel o.8 C5i RtIRR wfRA> OR? CFRTf RtRI RrfR ^CSFOl vw^f o.b- fRg 

sftRg wfe® (705 (prat 7 iHi I ^0® i.8 fsto RflRR ^05t®lR R5R3T (Discharge capacity) A 8 t^n?tR/0O^ OCR 
* i.c? PfetR/OO^ RRI RRlOW AH<£R ^SIR^I sm b.i frg $Wf <i]Re. \(t js#|R/(TO^ 

(m i jji,- <j) i 


if5 (jrltTra ^fRiTTi ^itsrmAs 
i.-Jj - * CSS C31EJT SR 
'SrfsiCo CR ORt RlRI 


2) f'vb (Don) 

GTR OfRCo ^SRRWf (HtRRR Ro <i]Re. <i]R <i|RfRR CRRf ROl RfRlRR^ OR WT% RfW 
CRtRTS RO ^ R3f (?$lR RRf 3R ^ KIRI'S 0T*j) CRtRTR R® RR^ fel i£f©T fcsf?f RRf RlRI 
OfltRR OR?^ RTRlRR'S o.Qr - <b fR RRT, o.v-o.Q fsig 2f5 i£|Rv o.\s jRRfR R§)RI OTOR 
<mi fo# <i|R# AO jifetR RRT htw RlORT 4R# ROtR 4R? RfflR fw RtRf 3RI ^ 
Rf 1 # ^IR# CRft§R (^Ttwfsr# RO CRT3I s# %; x tR R^Of) ^RR ^F5lR (Lever) felRCR 
^i-RTRt RO, ^ OTCa CRfet fR^ (Pivot) fe?RR RRSf roi RiH^lR "srt srlRR ¥^/RtRR 
^5JtfR «lft felRR RtRf ^Rl ORtRR RRi fo# RtlRR ^CTR fw RRS ^5R ROR ^ 
(?Mf fRRf RfRlR fw WlRR 'ROTR 'RRRf ROtR 1% R(;R3R ^RtR RL^I <i]RWR 
3fRRs tsiR GiC 5R 'SWR 'Q »t% fw (7TOR RRi R*# RffRTo t5RfR| R(1 r JtlfRR 

SR1R RR 'Q FfR 'RRRlRR ROI ROfR ®fRR RfRtR RfRf ^®ltR 'SWOR ROlR Rtfh 
CRftTTR CRtvSf RR°f2FR (Automatic) «1CR ^RO RTtCT ^IRv RtlR RtROR CRfRf RR 
fRO Rt^ RtRlR iR^fe ^R (fe O. i= CR^R)l 


evsjv):'k Db¥y 3 wek lwe'"yjcj 
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■j-m^Pi cxwZmg n 


fift vsA ? (7TR 
° C5K7 R 'S ' s R]HT i cBco'is 


# (TTR/Tfi tmrt ^ - $ <s? <RHt «tr wftco ctu <mt rr ft 'Q 

iS>bft)l OTR ^mt O. v ft? ^tbvsR H.® Rfft 5(.'S|=1-I 7^1 CFfR*T§T 

TRtiTW ^m<£=i ^siRgf (Optimum condition) ^71 i ft? ^l/of i£RS. Rfft 5c'sH-i <t- 

io ftn5H/CT?^ (ftrrf, is>v®)i 


3) wcjrKvUv (Piccotah) 

(7RR 5 Rfft ^ftlRR WRf ^ Rwft RIR5t?f Wf 5TII ’fit*) (TlBft 

('snwfsrtft m<\ cnr^i %*t? w&m) ^srt^srtft ^ -iifttt tr*i <n*n ^ti 
ftt*l?r ^ Rf«H ftftf RT5KRT <i|<i# RM ^?T ^srt RfsJBl ^/^fTR<T ^$Ttft 
ftftw %l ?$\ ft 1 # ftaR (Lever) fftTRR 1% Rffl W ^ (Tift# ft®£ 
(Pivot) ^1W ^C?TI <iR 3 W 7 T £lft3> ftft fttlRT ftw dfct (KR (7RRI 

RtRft^cf ^(Rf (7f ^T SKRLt RRRTI ftfT'R fftRR ^afft ^3WR «1T^H ^f?HR <NftlD 
^stMRl '$Tf v fft ?>Rt<T ^SflCTI fffft^ ^3*R (71? Rift Rft RfRR (TRRf (ffta 'O.'O (Rft)l 


'<zj Ae GwMOKvjPvi GU i € lv ; fW(:j)c(:g>U 


3 1 



■j"mP cxwZ 1 e"e vctav 



fe V5.V5 % 


f»CT&t fel W cSppo 
0.8 C5S *fl5FT wfco CTIs 
CPRIt ^Tfll 


^l^SR ffffsR? $ - 8 f^Fl?T IFF <pf (RRtC 5 ’W ^|*H<|=1 ‘’t'ff^sf) Ri: 

j^t<T/CTC^ - « 1RFR/(7R7F5 (Michael, 1978) 4 

m o.8 ®g ^ (,%w<t crm w ^e. 0.84 ®g *mr ( *k ^mi^, ^s#i) 

FR Wf RR (ifl'Sf f^f 'Q in>bRi)l 


4) Kwcfcj (Pulley) 

RRt (RR 5 Rift Sc.'GMH R<TR WRJ ^ Rw1% RR^R RRT RR ^ Rwf%U3 R>R|R TjRR ^1^# 
RfC*R t^RR ^RfF RfRRR (Pulley) RfRf RRI RfRRTRR 7?RR IfCR <ilRfl> rIf RfRf 

^r rIfr ric*i rM% riri 3 R 1 -iiRWR ffifsR? rIfr ^trr sirs (kR rri crcr Rtft 

■ ■ =n 

FRF3 RKR (fFH \5.8 GR*[R)l 


evsjvrpk Db¥y 3 wek !we'"vjq 
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■j-m^Pi cxwZmg n 



fe 0.8 S 3f333 


AJb'vb" cxwZ 

333 ! 5o#f 3l3j% 31 3313 3C3 3tft 413 33(3f3 wfeo (331 ^31 

331 C3C3 3% 'Q 3H|o<i 3151C3T 3tl3 ^<333 3C3S (TfF 331 331 

=N 



Abykxjb (Activity) s <!t°M!IM*t 373333 Pifait (PW 33 T 37 /S?' <TN^fW 

^^!PIt%stW 4 3 ^ ^RjWfW JJlwftf StQKs <Pfp~// 



mvigg© t <iffW3o ’I'shloto ^T3 3R(33 3#3 233 'Q 38 33 313313 313 gflffa 
333 C3H3?> (3F 33W 3731 '333(31 <-£1 33tf%U3 3131330 3^3 3ol<lof (37?3 3tl3 3si;3333 
3531 31331^ 313^0 4lw3o C3F Wl^3^ 3775 (3^f%, CFTRf, f373l3l, 3f333 
?1o#n 
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■j"mP cxwZ 1 e e ’vckv 



cv^VvEi. g j'vqb 3.1 
mwVKDE^iicv^kwUK wPy (V) w'b| 

i I C4H <ll<l^ 

«f) ^ *$3 m 

*f) RffST^ K ffe 

'<F) ■STRCT?f ^flw gpr 'S ^ m 

^ I C41 7 # -iffeWTS ^5 

®rt<fl%j^f^R 3 s 
*f) Ft1^T3 7 FoT^t 

*f) f*K3# 

^T) CWR 

\SI '5 : Tt«ff?T c ro CT^f% FMCo W W 7 ! 5j1w W^Tff? 
^) 8 >5R 

«f) $ w^r 

’t) i W 7 ! 

^T) « W 7 ! 

81 GTFF/R ^IH4^ C41 7 #? 

^) o.g - i.o fsrg 

«F) o.& - f^g 

*1) F>A - 8 frg 

*T) i - ^ fe 
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■j-m^iPi cxwZmg n 


cvV 3.2 frmfzPi AvaywbK cxwZmg n 




G cvV f Avcwb — 

■ ^rIrr ctu rir^o few ricrr rir rrcr ^ ffeco RtRtRRi 

■ fe%R ctf R^Rtfe cr^mcr *tfe rIro rpr wh RRf ^r crqmr rir ^ 

®R£Rffesf R^Rf RRlo RfRf?qR| 

■ rirr FtfRo few rpr 'S rrrjrr R®rf rrco riricrri 

■ OT05R ^srf#RJ RwfeR feRWR WO ^ ffetco riricrri 

■ (7RM few ^stNrr Rwfe Rrrr^m rrw iwi 

^rfeRR m Rfews mRo RtfeR *tfe rtrrr cw few srara rpr ^rs, few 

RRCRR RffR TOfRtfefRtR (Hydraulic structures) (CTO RTtCRW, WRfRtR, CTU « ?WfR) 
fRRH R£R fe53lR R^Ro ®RtCR CRF RRW RRf RRI RfRR feRo 'RRffR «hr<£R <ilRv RPR 
RffeRR ‘ 5 d , snro<i ^Roi 


cvn z 

(TfF RftR fe®*j *1?^ *|jwrf%o RPR «<I RRf W CRRR g CTf®fe®fttR RPR 
(Centrifugal pump), lM<H4!-l RPR (Turbine pump), RtRRtRfRRR FRRlfel RPR 
(Submersible turbine pump) RfRRtR RPR (Propellor pump), feffS GFf RPR 
(Mixed flow pump) RWTR 


-3R ^51 IR -5(^ 


feSfR 5lfR® 

CS# 1 

wBjftpfSRN Rpni 

_J 


rIR twa ri 

RMM 3RI 


fsRTrS ®j‘ 5 t€tfi n®r^R r?5 
'®r' 5 t€pi ■s=i < pcR?i 
WR tPsfw n<P5t 
wRSfaSRR 'in nwt 
RRf ^?II 


few 3 PvwjZ cvnz 

RftRKRRt RW RIR5io (7TF R^Rtfe CR^RtCo *f% FtfRo RPR RTRRtR RRf 3R Wf 

R®Tt CRRf ^Ml 

• CRf iRR® RPR (Low lift pump, LLP) g <ilR <ilR fR RR® ffe§?R Ptfeo 
C5® (Rf®feSRtR (Centrifugal) RPRlH.e ®!FtR 4R RR RURof CRf?R RfR 
®CRRf7 : f <i!R <i!R fR RlR^io Wl <i|R>® W f^fetR/ (7TCR® RTORf 'R'RTT RR RR 
fR fef C5i fefeo (Tff? RRR RRf RfR (4R fR 'Q, bSMs)l 

• R®|R RRRR (Deep tube well) § R§tR RRRR RfRf WtWf Rife 0 (.'S|r-i RRf 

Wl ^RRtfe (H.P.) ^PRsT FtRRl?R RPR (Turbine pump) ^o 

RMCTf ^Rl i5R RRffRR RfpRS, m<pu (Pumping lift) ^75 ^50 fRUtRi i£|R# Hjo 
f^fetR/C 5 TCW RRof R’RTJ R§fR RR^R fel ^ 8 C5i WfRUo CRP RRlR RRf RfR 

fR 'Q bS>v^) 

• ^fftR RR^R (Shallow tube well) g ^RRofR RR^R RfRfR^fo 8o-i>jo fRg 
R§fR ^Rl iXICo CR ft5 fR® 1 RfR RPR RfRRfR RfR oR#35 RtfR OWlR-l RRf RRI 
iflR RRffRR RfR^ffR G^S (Suction head) ~§(M 8 fel ^IR^ i>8 fRg/CRg TORof 
R’Rff ^RStR RRRR feR 6 C5g wfR (RT RRf RfR (^R fR 'Q ic6b-^)l 

• fwRfTfe ^RStR RRRR (Deepset shallow tube-well) g RfRtRTo ^RRffR 
RR^fCRR CRfefR^^ffR RPR® fe R§tR Rft® (Pit) ^RR RRf ^Rl ^lUo 
RR^RR RTR*ffR ffe (Suction limit) io fe RW RfRCRf RfRI 

• RRPgfRo ^STRffR RR^R (Modified shallow tube-well) g RiRtsfRo ^RRSfR 
RR^RR Rtm RfRfR^fo iffo (TffRg $£5 RfR® ®fRRf?R (Turbine) ^RRf 
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•j"mP cxwZ 1 e"e ‘Vcbv 


^C<dlij4R 'nHfeife<n TO 7 ! (Electrical submersible pump) TOfet R?tt feT 
is>bfel 


■5R?TT 'ERTOTT 55^ % fe, S 
fen, fife ‘^TTM, cfeta 
TOF fefel 


gvbyl PvwjZ -)-mP hi cvwZ 

Rfecrot fetfes rcur «t?rc=T?r Rn^/fefe fet Rfat 1% cfe tot 

• Rtlw StCSf Fife ferfe feRfe (fe) (Mannually operated shallow tube- 
well for irrigation, MOSTI) % fe ferfe fePPTO Ri<pfik CTO (Lifting 
head) \S.\ 5 o fsf feR <& fsjg <ilfe 5(.'Sl=i-l *4*lfe o.s>o fe (7T. - i.^o fe (7T. 
fefe fell 

• & TOU (BRRI pump) % § Rfet felt R-Tlfe •fet TOT felt feT 4 Cfe 
•fet feRRt/fe feFfe \s fe <i|?T fetfe feR TOI 

• ffefe TOfe (Tridel pump) % fifeT TOfe RT#5 Rtfr ^feRfeT ;srj fefer 
^TOf^ rr 4 cro r-^ cttr ntfe tot fetfrfeTfet fe«t<ror a feg? 
tot feR toi <ii TOfe fe fro Ftferf fett feti 

• CfettT TOM (Rower pump) % CfettT TOMT Tlfn TfefeR RTRf ffefe TOMT 

CTO fef RR fe? F#TR CTO Cfetl 


fejfe GFF fe 8 

life's TO TO fet 

• ^tfe 

• 5wrs, feRTOfa 

• fifef 


AvaywhK fmP cxwZ 

CTOT fefe ffefel Irfet ^TOttRT 'Qfe ftfet TO fett - 

• tfeMfe (Topography); 

• TOR; 

• TOT; 

• fefe fifeTT 'S TOtTfe; 

• ^tffej 'Q prefer tori 

fefetR ctf TOfeR 8 fern fen fett fer - fet 

• R-TOFg (Surface) 

• R-TOT (Sub-surface) 

• ffevfefet (Sprinkler) 

• feT <Tf tffeT (Drip or Trickle) 


(7TF fefe$ fel 
TOTfit wfes (JT51 'S 
otm fei fera TOa fife 
TOfe TO 


K) f,cw'C’ fmP cxwZ (Surface irrigation system) 

li] TOlfeR •fet fettfe wffe3 Rfe fet 'Q CTfeT •fet wffe fetT fet TOtffes fell 
fesRR TOR CTS fes fetfe fefel feTR fett fell TtlfeT TOffeR fes 15 ! fefe feP wfer 
Sfsfe fefd (Smoothening) ^Ife TO Wlfe^3 fet?f (Border), TOFTf (Furrows), 
feTOTO (Corrugation) fe#f fef?t fett feT l ^5-fer5 Cfe TOfeR Ifefefe \s fee 9 ! 
fen fett fer- 

i) fefeffe fefe fefe (Uncontrolled flooding) 

^) ffefes fefet fefe (Controlled flooding) 

R) R5H fe (Border strip) 

s l) CFR fefe (Check flooding) 

n) C#R (Basin) 

o) Rt(Rt fefe 


evsjv^i'k Dk¥y 3 wek!we'"vj c[ 
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«f) 


(Furrow) 

(Corrogation) 


■j-m^iPi cxwZmg n 


AwbqwS Z c-veb cxwZ (Uncontrolled flooding) 

4^ ^ RRf C 3ift ITsr (Embankment or dike) 

vSRj^rfri <T^5I 3|\s<)sti<r\sf wftCS (Mt 3H v5ft^ 'aiMillaf^s 3R7J 3!RI 

(TPffcT <3T3M TRSHI 3F?f 3ft^t (7RM 3fft 3m 3ft OT3f(7I $ 3wj% WB 3<n ^ 

=N 

(tfta vs.® CB^ft)! 



fe vs.® g 'SvlMillavS ?fW 3ft3 

^fa % Sharma, 1984 


fel&\S ?rm ’’Rfe WFP 
*raw[ <rsrt- 

• Sb’l ’’t^s 

• 3FH "^IwFs 

• C#FF ttFH 


wbcfivS Z c-veb cxwZ (Controlled flooding) 


eW©vi wo-c cxwZ (Border strip) 

ai 3^fc>0s irlk^ 35 <n (Strip) ftw Wf ^11 ^ 35<3M 3M<m 

io-^o ftg 3*1$! VQ v, 00 - 8oo fsfet?f ®Wf 331 35 C313 'SHT 35 1% 33 3f 

=N 

5(^3 (Dike) 3l<n ftfe? 331 331 333313 3RI C313 31ft 33 35 3^3<;3 (Strips) 
3333(3 33T 331 3fft PlCb<1 fft?F £(3(f33 3C3 3U3 335 3C53 wftC33 ftftrC3 CB3I 
3ftft 315 'STRBTf 5t(3 (7RM 3tft CBTTf 331 33 33(713 <il3 3ft3U3 CBF (TfTTf 

3T3 (ffta vs.vb 0333) I 
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■j"mP cxwZ 1 e e ’vctav 


fe o.'Js % SN *t#5 

7p g Sharma, 1984 


fPKc-veb cxwZ (Check flooding) 

4 % (Levee) 3t?Tt (71411 W34 wftus C#f *llft (Ml 

3411 , 4l3{? t fT44 (Permeable) ^ C4*f ^ KIWI'S ^5lf?T 

^Rs4f (TPffcT ’ttl^ ^Hy<L4?T 3t3 ( Infiltration rate) 4^1 (7Kf(7I'S i) ^1^1% 4444?! I 4^3 
^ 43f?l ff*l ^14# <Ti‘^lf©<TI 


-fewmb c-veb cxwZ (Basin flooding) 

% % (Dike) 31411 W3?r ^ (Level plot) 5F3 0444 341, <334 wfes 

'SCT ^Tf'S¥f ^flf^l 3C41 <TM 3411 4R FtC33 W^TI 3 33®T 3J3343 3411 3 Will'S 

4pot FfCT (Orchard) 3 3311% j%*ff 33# (,<li>IC-i<1 'STNS^Rl i C303 <t 

<51331 C3f*l ^ttlC4 CTF 04411 341 (fe 3.H 04^3) I 


fe 3.a g 0#R ?Tt33 334% 
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f mR'i cxvvZmg n 


0?fl R«i1% 13? ®ra(7ra 3tr 

W- 

• 0?Tt 



0 % Varshney & others, 1983 

cfv^iv cxwZ (Furrow) 

rich rr# *£ 010 rri to « 01^10 


dvzjriv 

TOt RRftcs *10 ?rift<f (Crop row) WR>f TOT (CSf5 *01) C® Rift 00t3 0 
3311 Rt°Tf ’©Jpll '5Tt«Tf<r c ro £0 0(50 R|ft (Contour) ^101 wf0 10 (Slope) 0PTfit 
01 01 (71 0R? *0 RtftWatCR FR 0 0 0OTR 01 i£] 1%*R ^RCRt^l (fFR 

\S.b- (TRjR) I 


fe va.v S RrRs 

g Sharma, 1984 


K^iv^Mldb (Corrogation) 

4ft TOf RRfodS RIR# TfiRt^ft® (Modified) 0^11 4 RRfecs Rift 0R 
(Corrogation) C01 0 0v ^ R1001 0!R lift ^jCF ftftd 0 01 Rift ^ RlRtR 
f%0 ftlR RRlf0 0 i£R^ F3(R F? RfRR 0TRft) RIR103 (RF RRR R0I 


OTF ‘ s 1'£hfiffl(. v ® RR 

0 ft ^smt 00 srwresi 
^wrg Rfe 

05^ 1*t<F5 ^3(^1 
WI5 0 5311 


L)^ga~’ -)-mP cxwZ (Sub-surface irrigation system) 

t£l RRftus Rift 011 001 RfeRR RRRR R0fF5 RfftR 0R C0f 01 Rl 00 RRRft 
00 1*05 003 $ RRlftcs Rfft 0013 01 01 ^slK ^ RRftCo 
i£|iR <i|R# RfftR 0 ftsft 0f 0 (RRR (?H0 RR R0tW%l Rift 0213 00 
R0I 


M) w'zsKjvi (Sprinkler) 

i£l RRftCo Rift Rf?R 'S ftsRRRR RWR (Sprinkler nozzle) 0 RtRTCR 05KR iftlR 
C0f 0 0S, 0f RiHr 031 RffFCs R£5I <il R3ift RR 0 <101 001 'S ^1%R0 er«tJ3 
l0Rl^tl 
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f mP cxwZ 1 e’ e ’vcbv 
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■j-m^Pi cxwZmg n 



fe \3.&> t 

7p g Hansen and others, 1979 


N)wW s cevwll s Kj (Drip or Trickle) 

^ RTStRfT ^1^# N«l<ivs (R^TTR? (Network) sffC^I *flft 

>l<1l>ll<l ‘ r TRlW<T C^tfWRT (TFflTR (7F1RR (Ml ^ ^NR 'Q SR tslTstTR (Green 

house) WRf Tj^WfStl 



fe v. io g j^pt pf Hr^ ’1^5% 

7R g Hansen and others, 1979 



Abyhcjb (Activity) S 3/33/3 33/3/3 (71 W *lf&t>lPlw 333 CW 3j3/f$ <v<w u 
37% 33 33$ 3f33/ 33%s 333/ 3$ 333 3W3tf$3 Rfbtt 7Bl3fW3 x t3 

(Specification) & 3$ C X'G/'n-i WWW & s/f$$ 3ZW3 3/'3wP3(F CW 33/3/ $/$/33 
333/ 
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■j"mP cxwZ 1 e"e vckv 


mvigg© t <srt#FF mR 3 31^ *t% WB 'Q Ffe «(?n?q?r 'SR^rrf 

f33N 3*31 331 '3133 FfpTo Rfen 'S 3°T3T3 i«l 33iF53 ^3Ff3l W»K *ffe Ftf^To 

^TP 3 ^ 3T3313 333 3f3°Tll31? t l (71 3335 (TfF 3ST3IF5 35q! 313373 3175 (TT'QITTf 33 <33 ^ 
Ft, 5fSl3 «nq<|3, J 5f?tSt<I •nq^, f^3C3ij ^sf^ritTl «sq<£3, 33l3lf33 «nq<|3l 3133 

FtFrS Fifes! (7TF 3F3l%3 313T 3fe, & ^PH fl753 ^PM, (31313 m**! ^RT33I ^$33 
(7T133 33itw 8 «tl7t «13 33t 313 331- ^-*#5, 5ptT% 1^3313 'Q 31 ®3*3I 
^3 3l3§ ntFl >l<1l>li<1 wf33 l§33 (Ml 331 i3 3 l *hl'iC,4 ^533(3 3 «13 431 

3131 ^5W5 33iiW3 ntFl 31§3 'S 3M3 313713 ^-^SFaMTTg 31133 ^3177 ®f33l 3(133 
f*t335 ^SfsplTt (331 331 ^3x3=33 33iF5C3 3fl3 3P31171 5^371 0731 33 ^3 <jfl3 33 3f 
wf3U3 31751 %3 31 il?4q 33il3C3 3f?t33 3131173 3lf3 33P# 3(1^3 (711313 C31l5 (7T31 
331 
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■j-m^Pi cxwZmg n 


aftVvEi gyfvc[b 3.2 

mwVK Diftii cv^zk wUK wPy (V) w'b | 

bl liM <iR. ft C® (73R «HCR?r 1M 371? 

ft 5 rmi#HST 

ft •nr ra; i 

ft amm npM 

ft (TlfftftftM 1M 

b I *l#|7r Wift 4 (73R *!<OT W3 371? 
ft TH^THlwr nt*M 

ft ftfRlftl 

ft SR^OT ^ITM 

ft (Tffftftftfm nrM 

\SI -M<£ft<T ftffft CW*R C3F ^3? 

ft 8 ft? 

ft bo ft? 

ft b8 ft? 

ft c\> ft? 

8 1 k b"~’vb c iY Ki€b | 

ft ctf ^iftw 8 «tdn ^<n ^rmi 

m , , , 1 

ft tfm wrtf Situs' ntft y^mts w$\ 371 

&\ wr-ft?tn ftftn ^<ri ^i^]?i nd*t w ft?m £dm*t ^?ri 
ft • ? fft%c3 ’fift ctfifiti cftftn ?tOT C’ttftn oti 3711 

ft ®^f ftpw'S 

ft (71 ’T^R? *PTf ftftWaltH FH ^Ht 371 WlOT W^IJ 7Fd<r| ftd*(F 

^Idfttfl 

ft ftH SM ,? tft%U3 *ld533> <il^Fa ftft (Ml 3711 

®) ^TTOTFI ftnlfts 
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•j"mP cxwZ 1 e"e ‘Vcbv 



cvV 3.3 frwjiPi Dchy 3 mgq 
G cvV f Avcwb — 

■ crim iSRw RR4 fel4iH4 wri *w(.-i<i fefs 'Q ^3RTffe rbtiwr 'Sf 4=rc4 
'q fetus Rt4C4Ri 

■ ®1W14 3 44t R4fest R^RfR 4TfRTf W5 Rt4C4RI 

■ (7RM few TO 'e RfelM fetRR4 4<fe 44US R14C4RI 




®Rd^ 45RI « 


14^4714 « 


Sfen, i $IRR'S<II 'Q 

(45 


"Q 3CWl || 


vSfeOR R<rt wtTO 
444 <414R feR4g 

1*14® ca rRrr 

Rfe Rtlh (%) Rti <tm!<r 
<p<K,ei Ric§4 R^pi (TffiTrt 
Rf® 4ti 


fm^Pi Dcky 3 mgq 

wfes 4RR CRF fes 414 i34S. #t RfelM (71F fes 4C4 ifl ^ R*t '5S<F^‘ 5 ^fl 

Rfe RR14 Rife RfefR CTM RtlR RRf(7T4 ®CTJ 4B44# felFT fel4 4i?4 g 

• *177114 Rffe ^rt4*114\Sl (Crop water requirement) 

• (trm Rtfe rirm 

• T*14R ^RffR ^Rs4t?I RfTR 4144 RR'of (Water holding capacity) 

• CRF 414gMRt 

felfe 1wf& Rt4Mt4 WR1 sfeR, feR (Plant), 4R45t'S4t, CRORi Rtfe fe vq 

41451RR1 Rfe4% fes 'Q ^RTtfe Rl4lSrRI 

^s4f4 C4R4 "o^rnfR feRRsfiR WlRf 'Q fe*j4 c l 4i|4*fi4 CR^CRf 4774, 4RF (Texture), 
Rfesf (Depth), R°4fs (Structure), oT4 ff ft'5A5f 41 4441? (Salinity or alkalinity), 
4f4%TST (Aeration), TR4I*1R (Drainage), WR74*f (Infiltration), RASR-I 
(Percolation), blllWl (Seepage), Rife ^>7714 Rfesf (Depth of ground 

water table) 44° RIFT 444 ^TOsf (Water holding capacity) feffe 

Slfe Rfe4\3 wfet asRTffe 4775 % *17744 R4T4, ShS(,i<i f*l4(.R4 (N*ltj (Rooting 
characteristics), 44CR4 RRf.44 Rife W. v \ Rffe 414414 (Water use rates for growth 
stages), RRIf R4%TSf (Drought tolerance), Rl%4R4 RfR R^RoR RR<TCR ShStisi C4 
41R R4ff4R fessRl 44 fefe 

4>Tt44t^4l Rfe4% vsRTlfe R7R1 ^417744 RfeM vq ;§tRSl (Intensity), CRM4 
C4fe4*(R (Solar radiation), ffel4 (fell, \sfRarfRf, RBRl^R Wffet (Relative 
humidity), 44417714 RT4, felfe 

414felRl feo W44R 4775 Fl4t4l77i4 <iffe41R4 R^fe (Farming practice) fe4<R 
WRR fef 4RR ^RR PTR CRRl^f?! fe4R, RR?4<T RR^ (Plant population), Rfffe 
RR 414414, ^miM ^R41 CR14TO4R fe^R fefel 

^tW14 W R4%F4f 4RU4 C4l4rf4 Rlfepg f^(4R C4 RfetR RtlR (%) Rll 

414414 44t;R RRS4 fe*t4 CRfGRf Rfe qp ^444^*1 W34 CTPt C4R1 CR15 C4 R(1 
<r^4 ^f%444 RfR^ Rffe 60 % 4T4414 4414 RC4 fe CRB CR41 44 ^4f 4HR RRR 
^RfR17T4 R1R1 4RR 414 Rfl R CRCa CRFC4 4Rf 44 ^1%4T5 RfRT Rffe io% RRfeo 
CRF RRR (Irrigation at 50% depletion of available moisture) I C41R C44R 4RM<1 
CTUR ^<1% RflR RRfe^ 'Q 4RC=i<1 ^RRfR(?I4 Rfe 44 Rfl ^4 60 % Rtlafet R14144 
CR(M 1^tfei;R4 WRT RRffef 441 4E4E5 (Wymore 1986)1 
fe# CMRlfe 1%fe5 CRUFH RR4 'Q RfefR felFR 441 4|4 441 g 
4) srffen Rfef4 
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■j-m^iPi cxwZmg n 


«f) Rwfei 

R) rir^r RRfei 

g„wEKv inn A wUq cxwZ 

$ •RRfws miR® -sjjwtco nfe surm '5Tf 5 tr ®ri wIr c«jw crir wt Rif trsesr 
RRR R£R RtRC® ®C? (?R ^ RRRt Rtf afoPllRi? RRR (Representative) ®RI $i-ts<i 
R 1 #® ^1R° Nh»f( ^RlRR RsPtf® RTR51R R^CR ^K3<pf<T RtlRR £fMl®t iRRtRR RRt RtRI 


'i»»J«<l 44t$0$ 

45451 or® £14?. ”4*1 414 
^1%4i4 nfe ”fet c t 
4I4R 4R $R 


i) Abyfe cxwZ (Feel method) 

4 RRf>U® SjfeRtR $I<r5t CFtC^r ^ RCR SjfeRR Rtf? RfRRM TRRtZF RRRt RRf ®RI 

i)R-;4fR Rtf RtRR Rf ROTR RlRRM f c fR RRtR WRI RRR C®CR ®o-ioo CR. fsj. fp CRCR 
$R*tRf Rtf*f RRtRR ftRR^SR R#R®1R ®o-1o% 1% CRtR Rtf RRRt Rtf RS5t® RRt 
®RI RRRt Rif? <£|<F ^fl ®1U®R sjfc® (KR RR RtRKRt ®R -itRst 'Q 

$TRgfR RfcR RtRf ®. t> ^ R$k 5 $IR!i}R RpIRt 41? Rtf CWR fR^o? RRR fRtRR RRf 
RtRI 


Rt#f vs. b g ®fC®R Rt5tCR1 ^%4t? Rtf RfRtR RRtf >6 CT£R RRR f RtRR 


^fe4l<( ?IWfl 

’’tfsRt (RtPf 
trt^t Rwfg 
VETS.R) % 


Wt (TOR G#t ^te54 ^fe4t 
((4041 v^tstR 441 (TftRPt fl^fR) 


44%I 4T4R 


44%I 4T4R 

o-i.6 

«p w 

«|R)4'J?<1 C4U74 

4T4R 4><l(.vs ^C4 

44 W 

vstfs 4R4 04054 
4T4R 440$ R04I 

^-32-50 

RlC'Sfi »jc^lo &M Rw 
RRt (TO® >5)4?. ww 

(TRIPt RW Rest «(5St 
^CR R7 1 RR 


W, ?levs4 vjciltl 514 
fR4t 4R 4114 Rl 

4tf$ 4R4 04054 
4T4£t 440$ R04I 

4 5-44 

Revs?) »jc^to &m Rw 
*R? 'S R>^5| wtiteR 
RTt Re*t >£14?. (7RR 
tRR R(7f R| 

%-« f44 44 

(705 lW0S 

^R4I 

Rgs<I »jiil<l 514 [441 
4R 4t14, 4141 fel 
4R 05US 'QOR'SiOR 
R4 4141 

3-i, 144 44 

C4054 414R 

440$ R4I 

H'b- boo 

Revs<i »jc^l<l 5M Wl 
sfRt <(tPf £14?. v5l^ t%C§f 
R4 1w 4® (714 R4 Rl 
(7RR fRR 4R RCS Rl 

8-4 fRT 44 
(705 fe$ 

R(.vs<l ^oil<l 514 [441 
4R 4t04, 4tf4 (44 ^4 
R, fRw 4P(4f fel 
4R 050® 4T4I 

1-0 1^4 44 

C4054 414R 

440$ R04I 

ioo > 

4‘tRt ROtl Rc^ 4 ^(.ikl 
R4 feo Rt(|(704 R14 5 
fRTI 4 r tRRfl; (44 R4 
vETOTfl 

GR fes R4 
Rl 'RRIw 4tl4 
tRffiRS 4I45t 
<P4(.VS 5(41 

Ro-o-S ^il<l 514 Rl=l 
C5Wt 4R R04, 

1%4( 4T4 1w 4tM 
044 R4 'ETRTl Rl 

045 fi0$ $04 Rl 

H 144 44 sj4g 
Rf5 4ftR 404 
4T4St 1R3$ $041 


(rs s $R]44t4 is>s>5 ) 


£14 isrsi fg<r ■Sfpl 8o SiC.el 
ri RiiS4 Rf5o$ CTU 
(71414 304tW1 $41 £141 i£PT 
£T4f54 4R 5o 2>^T *r51TSI 
<[•#4 f5u$ (?05 4Ri 
440$ $41 


2 ) AvaywFK lis cvwZ e'envi K):i 


K) MOvw/ij:gwU a K (Gravimetric) g„w£Kv bgybv cxwZ 

4 RRtfC® ffkRR ftR 5 ® $rRW Rtf? RtR]®1 fRtRR RRt ®RI RTtRiffRC® RRRt Rtf 
RR1R 'SWR RRt ®R, RtR 13C®R (Oven) >5 ^4CR ®f RRRtR ^SWR 4Rf ®RI ISRRf 'Qen.RR 
ffet?® Rtf? RfRRM ff RRTf ®RI RRR^C® Rt4 RR^ (Bulk density) R]R®tR 4W 
^TtR'oCRd (Volume) fofec® RtlRR RlRRf^l lR c fR 4Rf ®RI ffkRR (Rt®CR Rwf 55 RJ 

(Wilting point information) R)1 r? EffRrofR GRl^U® X CTR RfTRR £tmw%T®t TRRfRR 
4Rf ®RI RR® f(RR5 RRR ®tR^fR (Field capacity) ®TtRRR 4 RU® CR RIrrH 
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■j"mP cxwZ 1 e"e vckv 


Rife RralWR mCRRl *lraiR CTF RralW%ml RRI RR (Crop imgation requirement) I 
C41R (TCR W Rift (Gravitational water) (fefS (71 Rift rsws apfllRfe *lffe 

smra afetR 1% fra mrat Rtrat fera ffr ^rm), rafRra ri^rr rr afetcR ra Rfen 

Rift 'FRfe RUra mra TO mRgf (Field capacity) RFTI 

L) -j-llWml wgUvi (T ensio meter) cxwZ 

fefts ffeR fet RRF ao*FtR CfeR fe iqaj If) (Soil moisture tension) atfRf RR 
4Re. 4R RTFs (?#FRR (Centibar) I RMR<FR 4R ^ fe irR 80 RFR RRlfe 

arlftfe (Coarse textured) OR? 0TR1R RralWR RRI i*PT ^af fftl aflR Fo ^R afR]R 
<RFR (Medium textured) arlffe CRT? RFR R^fTC^o RRI feR #1 anffe Cftfe fferaR 

rirrir fera ferai^tf rri 


uiR?g!F>i i s#s ! 
'3 ! WlC4 RR*t ^rai 


M)B:j:jKwU s K+iwRm^UYe-K (Electric registance block) cxwZ 

ferRfe c<#rarara Rra RfRiRRmra fern <ff feraira fetfei $ Rftfes afap 
fsfem 2 fern w? 4R ^rr«rrcsr ^twra ffem tsfrrr aferF afep anRt rri 
ajfelR rafeWR WRT RMR <i]R# RfenmlR FlF (Calibration chart) ^1?T RlRtrai 
ajf%RF5 Rtfe RfetR (Soil water content) WtRt RtRI Rfe rafeftfe Rfe RSRRFrat 
£141*1 Wl Rm -2 afRjq <M(F<1 (Fine and Medium textured) ^1241R mfe 
^mi fftw CRtR afe (Sandy Soil) WRJ 4 fe% Rftl4R RRI afefg Rtfe RfRatfR 
WlRf CRtR R>RR CRT? RWfR 4<lco RHR m ffelRR RRT RlRI 


FiSft 'Fifes 
Rtfc RftsfM Fc# <rat rr 
W! W5T® RRI RlFR <KR 
^ FRR?r 3RF® 1RR5 
(2*1(71 %R<IW -sun's I 


N)wbDU s bwgUvLcxwZ (Neutron meter method) 

ft$FR arra*FR jafetR RRR1 ft$I?R CRIR (Neutron probe) fel afe fife qffeR 
afeRRaj Flffe fearM felR RRT RlRI 4 RRlfeR rafemlR Fife FRlCRT ftfe t?lfec 
(RCF ajl24f<T RtfRTT RtRarf^f fR<^f?r 4<rf ^R| $ Rife'S rri'S fafer 'FTR Rife RfetR 
fefn RRt RR rUR 'STSM RTF RtHR^P RCR i5R RR5R R4R3 fetF (§*HR felRW <iratel 


RtfR spRoR RSCR tofecss 
RFs» ®RF^f (TPTt (7RIR 
'Effe RS ^FslS'* Rift 
Rlwra Fpm ~5£5 Rtcai 


Dw™(t' mn A wUq cxwZ 

^fera ^51 Rfem 41R2 raora Rraiwfersf ram rri rrr ^f%rar5 Rife RfefR 
WF RR \FRR RlraR RfoR <R to racs Rlra, ((RaR RRW cRra 5 ^rr) Rim TOfera 
(RC3 Rlra I ^ RTF'S RKWR R4(R<T (Growth) rr raiiat rac^ Rlra i ram Stsra ^ wfen 

fefe raara Rtmrmst fef*f rarai m?r RRiffe wti ra, ^ Rai^ ^rre) crri 

CRRR ra*f RUfe RR Rfefe RffR fRFl'R (Water stressed) f*mR RR, raFT 5 ff(R<1 
Rfe rr ^rs, Rmr r^r rri 


fsFsn 'iSl<?s c t 

RFT5F w vSfecss RF%J 
R«S(.HS RhRt' : r fR c R RSRT 
■^511 


Avenvlkv mn A wliq cxwZ 

^ RRife'F mRF^RR fRfe ^RTF raaR ^Rp5, CRMR rafeR*R (Solar radiation), 
mRarfRt, m<;Rffe J mnm, RlfesRR (Evaporation) feTlfF FRf RR ‘-SRv Rfes Rlf^tfe' 
RfeRR (Mathematical equation) RTRRtR 41R ShsraF RF%R RfraFTTR 
(Evapotranspiration) RfefR fR c lR RRt RRI RF%T RTIFm, RftRFS, mTRra*f, FRtratRR 
TO1TRT 'SfRFR fenfe f%fes (7RFR 'srmfmot 2 RarR fqRRR <RTt RRI 
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■j-m^Pi cxwZmg n 


m v igg© t C3(33 1533<3 333 'Q #313 #51 'S 41331^31 C2TO*fO> 133133 431 

331 3j%<m 3#f3 #33 #3t3 l3l#i (34 4433 , 

##3®4, ®#[« j#m, '5m4®4 c#ptc5^t f#ip fsfem) Wt33 44 44 
^1%4t^ *#13 #T3R WRI 444 44! C3F %5 3(3 R (33 431 3131 ^%4f3 #33 
#313 4(3 C44 #5(43 l3l%3 #W5f (44 (431 jw #34143 (74(45 #5(43 4 344 
#P# 44 f44 #1(43 ^ift 3(3 3131 4f33f'S3l3 Rfofl 44# WRf 44(14 RRsfl 
#t43£33 431(3! C433 333 'S #43 133133 431 3131 
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•j"mP cxwZ 1 e"e ‘Vcbv 


cv^VvEi gyj'vqb 3.3 

mwVK DE^ii cv:j:k wUK wPy (V) w'b | 

ii ^t%OT 4S%!4| 4414 ft C44m? 

4) &Wi (R vsf'Wat 45T 4414 ^<11 

«f) (?r 7#' 4 4 T 45 R 44R ff%OT 1 f; x R 4# rt 

’t) OT(M WRJ (7! *t1?RM RffR (Mt 44 

^ 1 oJrIr'q tw ft ^rmr 4R? 

4) - ?tr% - ®R*R 

«t) rott - ^iTrm - ®r*r 

4) 444 - 44R?r - (S 7 ?‘R 

\SI ^c°lti4 CfWWR 34 R4it% ft «HCR?r sj1%l4<T WRT ^t4% 

4) W.l 'Q R4fS[ 

«f) R4R 'Q ^pF 

^t) Tjpsj "6 

81 C4R Rwfe Nival'S 4H RtC’W? 

4) tM4®4 (<#RR^f 14 

«t) (R#T« life 

R) f^^T fRjR 

R) £Tlfooi1jj4 ?jfe4t 

<J I k {j’-’vb c LY Ki€b | 

4) OTURT ^’I^S 5 RSH 'S RtfRpf jR4|?M WRJ , , , '3 

74*1144 'Q 44#F?T 2K4IWRI 

«t) 4[fa4 £(41*1 4C<TI 
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■j-m^iPi cxwZmg n 



cvV 3.4 frrujiPi cvwb mwVK cwigvY wtaiCcY 
G cv^V Avcwb — 

■ x RT RE%! R*tM Wo 'Q RRUo RfRCRRl 

■ (7HRT RtRR ^srtRRTWf RTRlf WO WRRI 

■ CRIUR RIRr ^WtRRTTof R<RR wo WRRI 



■fm^Pi cvwlo Avek'KZv (Irrigation water requirement) 

(7RM RtlRR W(1W Rft?( Rej$t ftwl SKRtW%I TRWf 4R7R (WRt 3lRll 


ev®zxc[ cO^ _A 'b (Evapotranspiration) 

5hS(.n<i RRCRR (Growth) WRT (7T rRrM RfR SftwRo ^r \q \5hsn fRR (Plant tissue) 
■rRh RH$to/WRl Rt(?T <iiR^. v)ffs<MR ^“41% oR 'S RR RRR (Vegetation) R£o RfRToo 
^R oRTF RE% RIR (RttfW, ifsAb-)! RE% 2K3RR 3UW RtH W 'Q 

atWRR GRR Wl 


CRR fhfft Sfeei-s (RiTra) 
<fp% awnHC4 *mr- 
4p%i flew reri 


Zzj" km ev'zxcicO^' A 'b (Reference crop evapotranspiration), ETo 

CTR RW <4|RtRR R#t RRR? RtR 2M ^e. 7lfeW4 R*R%T TRW RR, Rt wtfR<F 
WRRofGR (RW RftR ^1W5 R4R (b-- iff (7f. R.) S^of ^Uo CR RRrM RtlR RE%R- 
Sfc^Ro ?R WT OWT *Pff Rp% awi (ETo) Wl (Doorenbos & others 1977)1 
ETo ft<felR WRT CR*T W® Rwfw Rt T#Wf 5® CRSR g RTR (Pan 

evaporation), CR®5£R*R, (7RRTR, Rlwf^W CRRRR (Modified Penman) 

?o#n RTRRWRfR Rfcfl oRTfR gflf^R fjjRR C4 R RwIR RIR 51R W 5£R of Rdlb-I w 
W RfvWWRR Rfofi RWfW WRf ETo RR WR RRR o.i ^ (jfRf ^rf (TjjaS R wRr> 
fR R io>o>ff) I <if§ R|rR RR 51 R RtR ETo RR RR R C R RRt RfRI 


km’ ev®zxq cO^ A 'b (Crop evapotranspiration), ETc 

CRWRt RRt ^1%IRR ( x ICTTR) Rp% Stf^WT *RT-RE% aURRT Wl 


km mnM (Crop coefficient), Kc 

*PTT RE% SlGWT 'S oRI *Rj RE% 5KWRR WRfoCR *Rf r^i ^sfR Kc = 
ETc/ETo R1%tf x tCTT<T K c ^R WR RrR ^ CRtR 5 (RRf CRCo RffRi (R wRR R 

iS>S>ff)l 


fe^ml cvwkAvek'ICZv (Crop water requirement), CWR 

CRWRI RW ^IRRRR, RfeW RfR 'Q ^RRof CR CTR RRRRR %TlRWof WfWf, CRt 
WfR^ffR RtR4 aRffR^f (*RRTR ^ ^RR(RR WRf) X (RT-RE%I gJCWRR WRT CR RRwfd 

riRr amwR rr »rrtr riRr s^nwot rcri cwr = et c 
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•j"mP cxwZ 1 e"e ‘Vcbv 


Rf5?r 

v »i'oj'«w kj 

(Deep Percola- 1 

tion) 

Rft Rf% istRM 1 

RtRI 

1 


Kv(i©Kix e„wocvZ Er 

Rfef ^Rfo <jflRR3<I oft ^R*f Rf RITTTR Rffe ^srfRRTWt TfPf RKRl 
Rift oh®|<h (Deep percolation), RfttTRI ?TR (Surface runoff) 'Q '$ftl<1CRR*R 
(Interception) Rfeftt ^ftRTCoR 'SfWife RRI Rfeftt ^RTCo^ RfefM ' 3 TT<Tf^f 0.8 (RfTP 
(RRf (R£o RtfR (ft vsUft ft ft, SSoSoCt) I 

gv^V cvwlxAcPq(On farm Water loss), P 

Rlffe W5MR ftfft (Deep percolation) Rfft ’fife ^RM RtRfl ftftff 

^fepft ^RFR/TF Rf#f o.® 4 (RRffRf SCm (ft feft ft ft bS>&>®)l 


cvwbi cwienY 1 cO^qvMRwYZ AcPq (Channel loss) / cwienY'^Zv, Ec 

Rtft RftR^f 'Q gjcirr^rsfffes ^rrhr^ Rfe 'srR»nwf feterer w tfewm ixhr 
Rftfe®! Wof (Conveyance efficiency) ft(?l(R (TtRflRl ^Rl RRft o.^ (RlR RftR? c l 
WoR RR OTf (RRf (TTCo RffRl (ft ft|ft ft ft bfsls®) 


R.wg cO"‘Z Ktf:Yi cvwb, L 

RWftRo fftf/FRT RRfRR ^RRR wft R/gO R<Tf ^Rl wft R/gO T?Tf<I WRf 1fe[ 
Rife RfTTftR ^Rl Rft J 5RT CTR ftiRR ftRRS Rf RtCT of iff Rl£o Rift b® ft(R<1 
WRf boo ft. ft. Rffe RftRM R?Tt OTo RTC?T (ft vsftft ft ft iSc S><2) I 


fm^Pi cvwbi AvelCKZvi cwigvY wbY©q (Irrigation water requirement) 

RCTR Rffe ^STPHTRof \6 Rffe ftftsf ^RFfTR RRlt C«IW Rfeff ^Rfo >6 Rift Ro<F 
RrRfTftfo Rffe RftRM RR fen (71 RftRM Rfft ^R oft ^75 OTRsf Rffe s RtR*t]R 5 ofl 
RftftRo Rfft Rft<F RsfR?ft^o Rffe RftRMRP ftfTRR RRf TR Rfl 


wn^me cxwZ 

iff^ft RPTCR 'j? ftlR (RRR b® fe iffR?. (MR fe R5ft) ftR R>CR fe Rift (7RRR Rffe 
^TfRMFPofR ftCRR RRTt ^Rl %R1RR RfR^tRTf % 
bl ETo MR RlR Rftft O.b C s fe MR I 
$.1 Kc MR RR Rftftf 0.0 (fe<F fell 
Ol E r MR RR Rftft 0.8 fell 

Rftfeo (RRf RR b® ftfRR WRf oft RHfeo (RRf RRfR> b® fw ofR RRifR RlftftfRTf 
RR RfSRf RRRI 

81 P iffR RR Rftft O.® fefl 
®l L iffR RR vSRRR (estimate) RRRI 
^1 E c iffR RR Rflft o.'ij (RW fel 

81 fea fefo RfftRRfRfT RfRffRT CTM Rffe 'SrRRT^Sf ft s ft RRRI 
R?) ET C = K C ETo ft.ft./fet 
«f) N1R = ET C -E r ft.ft./fef 

R) GIR = NIR + P + L ft.ft./fe 
R) SIR = G1R/Ec ft.ft./fe 
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cxwZmg n 


ETo 

K c 

ET C 

NIR 

GIR 

SIR 


E r 

P 

L 

E c 


HpTT x PfT ^TF%! EKAm-i (Reference crop evapotranspiration) 

ft ft./ffttl 

*PTT w-l (Crop coefficient) 

*PTT SlUWt (Crop evapotranspiration) ft. ft./fftt 

(7TE> CWrf 3fft? (Net irrigation requirement) 

ft.ft./fftt 

WIT) CTtM 3fft<I sjf^*nwf (Gross irrigation requirement) 

ft. ft./ftq 

’TftffS CTU ‘ ? f[R?T ^srPHTWt (Supply irrigation requirement) 
ft. ft./fftt (?I 3i?PlM (7RM 3tft N<1<t<n^ 4<1Cs 

^73 sf O^BW) 

'FFFf-ft (Effective rainfall) ft. ft./fftl 

mi ‘ p ttftr<T (Onfarm water loss) ft. ft./fftt 

wft 2f§s 4<TM?f 3lft, ft. ft./fftt 

3fft iWof (Water conveyance efficiency), % 


7f1#f S.4 S “T5 srtft<F s°tl *PTT 4P% ETo (ft.ft./fftt) 



C^R 


(3W 

■5IT5 


<5T 


'Sjyft 

wm 

(7K3t 

Oltil 

^5 

fis(/l 

b 

ifrlM 

4.HS 

0.450 

8.48 

4.08 

4.88 

0.(50 

OVb- 

o.-^v 

O.V8 

0.-8V 

0.4-8 

4.80 

4, 

W5I 

4,. Vo 

O.Vb 

4.4H 

45.4 (5 

4V4 

8.84s 

8.4b- 

8.0 15 

8. bo 

0.o4s 

O. bb- 

4.80 

O 


4.0 4 

8.04 

8.(50 

4.(50 

4.Ho 

8.84 

8.Hb- 

8.44s 

8.44 

8.04 

0.815 

4 .I 5 I 5 

8 

^fwt 

4.H4 

O.HS> 

8 .V 0 

4.8(5 

4.Ho 

8.80 

8.045 

8.415 

8. bo 

O.Hls 

0.4° 

4.4V 

a 

^FfFTtWtfl 

O.tScii 

8.8b- 

4.44 

45.40 

45.44s 

8.4s H 

8.84s 

8.44s 

8.4o 

8.0(5 

8.4H 

O.H4 

•is 

um 

4.VH 

O.S>4 

4.88 

45.44 

45.045 

8.84 

8.4s4s 

8.44 

8.4b- 

O.b-H 

0.0 b 

O.ob 

H 

f^nw^ 

4.H8 

0.80 

8.H b 

4. bO 

4.4o 

8.00 

8.4 b 

8.08 

8.04 

0.84 

4.150 

4.08 

V 


4. HO 

0.84 

8 .H 0 

4Vb 

4V(5 

8.o4s 

8.84 

8.8b 

8.40 

8.00 

8,Ob 

4.84 

cfc 


4,'isH 

0.45 b 

4. bo 

45.45 b 

45.00 

8.48 

8.4o 

8. b b 

8.154 

0.44 

O. b4 

4.44 

bo 


4.SV 

0.(50 

4.8b 

H.b4 

tj.&H 

8.4s 4 

8.815 

8.84 

8 . 0 S 1 

8.0 H 

0.00 

4. HO 

bb 


4.V4 

O.Vb 

8.VO 

4.0(5 

4.40 

OVO 

O.Vb 

0.4s4s 

O.H 8 

OV4s 

0.80 

4V8 

b4 

SIWtfe 

4.4b- 

0.8(5 

8.8H 

4. b4s 

4.445 

0.(5 (5 

8.4o 

8.0 H 

0.(515 

0.4s8 

O.bH 

4.4 b 

bs 

(•rmwtft 

4V8 

O.H(5 

8.HH 

4.4(5 

4.48 

8. b4 

8.0 H 

8.4 b 

8. bb- 

0.4(5 

0.0 0 

4 ,8V 

b8 

<rpm# 

0.4 b 

8.80 

4. HO 

45.045 

4s.o4 

8.8b- 

8.44 

8.0 H 

8.8b- 

8.44 

8.04 

O. b8 

b4 


4.04 

0.04 

8.045 

4.4s 4 

4.80 

8.88 

8.04 

8. b4s 

8. bo 

0.44 

4.154 

4.04 

48 

f%# 

4.4H 

0.45 H 

8.H b 

8V4j 

8.H4 

0.44 

OVO 

O.Ho 

0.8 0 

0.48 

O. bo 

4.4H 

bH 


4.45b- 

0.454 

8.H4 

4.045 

4.HH 

0.(545 

O.Vb 

0.45 b 

O.H 8 

b.OV 

b.Ob- 

0.0 0 

bb- 

nrntwr®? 

4.VH 

OVO 

4.4 b 

4.45(5 

4V4s 

8.0(5 

4.4H 

8.4so 

8.44 

8.44 

8.88 

4V4 


(^ST % R^SvSfiR bSsS.0:) 


^Tf#! \5.'S ? *PfT "^3, Kc 



b 

4 

0 

8 

4 


H 

V 

C^> 

bo 

bb 

(•stMT 'Ejm 
bbo )5 r *PTT 

b.bo 

b.bo 

b.bo 

b.bo 

b.o4 

b.o4 

0.(54 

0.(54 




bO 4 X PTT 

b.bo 

b.bo 

b.bo 

b.bo 

b.o4 

b.o4 

b.o4 

0.(54 

0.(54 

- 


b4o ftn xpfr 

b.bo 

b.bo 

b.bo 

b.bo 

b.o4 

b.o4 

b.o4 

b .04 

0.(54 

0.(54 


CSlEsTt 

bO 4 X PTT 

b.bo 

b.bo 

b.bo 

b.bo 

b.44 

b.44 

b.44 

b.oo 

b.oo 



b4o FFT *p[T 

b.bo 

b.bo 

b.bo 

b.bo 

b.44 

b.44 

b.44 

b.44 

b.oo 

b.oo 

- 

b84 X PTT 

b.bo 

b.bo 

b.bo 

b.bo 

b.44 

b.44 

b.44 

b.44 

b.^-6 

b.oo 

b.oo 

-Eft'S 7 ! 

bo4 fvl *PTT 

b.bo 

b.bo 

b.bo 

b.bo 

b.44 

0.(54 

0.(54 

_ 

_ 

_ 

_ 
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j-mP cxwZ 1 e’ e ’vckv 


bbo ftn *PTT 
b«4 ft 7 ! *Ri 

b4o ft 7 ! *PT! 
bb4 ft 7 ! *PT! 

b. bo 

b.bo 

b. bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.bo 

b.b.4 

b.b.4 

b.b.4 

b.b.4 

b.b.4 

b.b.4 

b.b.4 

b.b.4 

0 . S>4 

b.o4 

b.o4 

b.o4 

0.(54 

0.(54 

b.o4 

b.o4 

0.(54 

0.(54 

b.o4 

0.(54 

0.(54 

0.(54 

bo4 ft 7 ! »PT! 

0.04 

oA(t 

b.b4 

b.b4 

b.b4 

b.b4 

0.^0 





bbo ft 7 ! *PT! 

0.04 

o.'bo 

b.oo 

b.b4 

b.b4 

b.b4 


0.44 





Ojs s ft fttsfftft is»S9ft) 


mviwY 3.5 1 Abym s eY nvi (Percolation rate), P 




*4®^ (Clay) 

O.Vc\> 

ftftr <4®H (Silty clay) 

b.ns 

CHfti > 4 ®^ (Sandy clay) 

b.H4 

ftftr wl4H (Silty clay loam) 

b.=14 

l 9®H (JTfSn*! (Clay Loam) 

b.oo 

c<ic°i *bi®=i wl4H (Sandy clay loam) 

b.b4 

ftftf (Silty loam) 

O .00 

CltH (JipSrH (Sandy loam) 

8.00 

CPfl^H (Loam) 

4.00 

CHH (JipSrH (Loamy sand) 

4.=lo 

CHH ¥ 1 ® (Sand) 

ys.^o 


0J5 % ftfttftfftft iS»S»4) 


mviwY 3.6 1 cvwb cwienY '$Zv, Ec 


(71? Hftft m 


hh<h wrn *Tftn 

84 

(Ordinary earthen channel) 


<ft?l ^TftTt 

4o 

(Compacted earth channel) 


mt sEftftr® ftftrt 

Ho 

(Brick lined channel) 


atnftr® ftM 

=14 

(Concrete lined channel) 



b-o 

(Pipe) 



Ojs s ftfttftfftft iS)S.a-) 


Abykxjb (Activity) S SW &‘ p fW&W MMMI MM MM MM MfM MMtWM 
WtfM) fit'll <PfP'f/ 

mr <tmm si 1 ?m s i m cMwrfw 

MMM MfM/ S so (M <5R 

e\ 
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■j-m^Pi cxwZmg n 


CW^ft 2 UM 

*T0?r 2 •JUjcT -OflWffl (Clay- loam,) 


mvigg© t '5#?f G#f, *tCTT?f <m 'Q ¥5W ^ WRf «im®T 

7 Tf<rf=t (?IC^ 2KTTfW%t fet (7RM ft 1 # Wf *TBII 
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■j"mP cxwZ 1 e e ’vckv 



cv^VvEi. g j'vqb 3.4 

mwVK DE^ii cv^zk wUK wPy (V) w'b | 

ii ^P%i 3 wim<i wtn 

F>j - iff ct. fsi. 

*t) V - iV CT. ft. 

*1) V - iff CT. ft. 

^F) io - iff CT. ft. 

i I SIR <il<T C^F#? 

W-) SIR = GIR x E c 
“<:) SIR = GIR / E c 
*1) SIR = NIR x E c 
*T) SIR = NIR / E c 

\5I ET 0 <il<T C^|#? 

(ft) ftft./fftl 

(«f) fsrfsr./^pSt 

(ft) ftft./CT?E® 

(?i) ftft/srm 

81 k b~’vb c iY Kick | 

ft) 2tC^R 'Q — ^ 

ft) ^T#?r 'ai'»J'8(.<I ftift (& mb ftfftft fttftl 

ft) NIR = ETc - ER, 
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■j-m^iPi cxwZmg n 


cvV 3.5 avb, Mg 1 mewR dm^j cvwb e'e ’vdbv 



G cvV f kfd Avcwb — 

■ m #1 Rirgm rrct rrus 'q Irrus rircrri 

■ rrIrr rrus 'q fRRus riscrai 

■ fR%fJ ARfw FtURA WAJ CROAT To 'Q AfRAM ARCS 'S fAAUS AIRCRAI 



*mr OTca atIra aftstaat arcs rso aIarm ctf arr ^ auriwcar 
A tfRA fRAmcr crirttri crufr ^afr cstR 'q AtAr AtfRA waj 

At| AlfA RJAgTAAl spsM 


avb Pv^zl cvwb ee’vcbv 

sitASb3Rf 'Q Rlsrfs!A> ^ftAA ARCAA (Total growing period) f%f%05 Rfes RACAA RfCRA 
AP%T AWRC-IR WAJ 8 (Jo - 8(Jo fs[. fsr. AlfAA ACRfWAI ' 3 T5T£t 'StAA ATffA WAR f% 

aIarm ot& arr artos sca sir %aua Awf% a$ s.8 $ r^ri RAt scaur FtAtcRTACAA 

■^A (RCFA wfsr ASfS ARIA WAJ boo- boo fsr. fst. ARCRt ARCAf soo fsr. ARsI OTCFA 
AtfRA ACAlWA SRI RfCRA wfsiC^ AA ASR A§tA AlfA RCA AfAfA ACAfWA CA5l FT?Tt 
CAfACRA AA ^AA AlfA AfACS SCR CAR FtAf sRica Af SSfACA Af r|ri CAfACRA AAR CACA^ 
rasf car aw wIaus fsAfeA AtfA AfAf crus aica, ^us AtfRA starr toi rr 

AtCF RAR A>f*f WfWf CAR SR At AA5F CAfW srtAf ^S?F RCA 'SAA AtfRA AfAStM ^f% RAC3 
SRI RfCRA WFfR FtA A'SF S^RT '3A’ SCRA wfsr CACR AtfA RfWCR fRUS SRI RfRtAAs 
CAfAR Awfwus RR crus CRF ERR RAT SRI fFW S.. bb ^ RR FtCR CACFA AfAStfA CFRIURI 
SCRUFI 



fFR S.bb % RR FRR CTCFR RfRsrM 

(^R % Doorenbos & others 1979) 


Mg Pv^rl cvwb e’e ’vcbv 
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f mP cxwZ 1 e’ e ’vcfv 


mcsri ®rf%5 %sf 4444 4® 

'5fS|<t| %Sf <(444 «H<|J<ll5'S 

4® (TIE fel ^Rs<pIc<p W 
'774514 'srl4 JBfsRi 


>l<ft wf%$ i./'S f%14 
C4f® 414 ww 4t4)s 
4§4'k »T?I I 


^tCSRT RP%1 £l(.44(.-l<1 W4J SOo-'Jjtfo % % ‘ p tff^T<T 4H41W4I ®1R ifl'BT 4lR3fS4t S 74£t 
447)4 s44 %«4 pmi p© 4]<H<uf^) ppi #t 4f%rM ctf 44R <mco ®ir pr 
f5l7t4 45S% 4% ®.8 ^ (7141 $171 (7> I 

RtC^fT f*l<K®4 44R4 WRI f% 4417R ’JR ®r44f f% 44M4 srrIs'o 4C4 (711? fel 
^Is4ld4 747 ®T45)4 (Field capacity) PlRf 4H41W7I P7R wf%® 8-S 4t4 C7F (714R 
4H41W7 341 44R4 f%) 47R '®is% Crown root initiation 41 77171 447 C7F 

%r® 34 4<i<io( (71F773 Late tillering, late jointing, flowering, milk and dough 
4R 77171 %0® 341 4% C7CF4 41%4 4141®) %%® 34 ®13171 %□) 4%® ®)1R (7TF 47R 
4R1 (7!F® 4K7I (%)5 % 4 ®T14 iS>S>i:)| 


4I%4 4t4T®|4 

C4C.M 'sj<i3I 

4444 (7H®4 4% 

Crown root initiation 

'j? 414 (7KF4 4% 

Crown root initiation s flowering 

l'5*i<ll'fl 7ICb4 4pf 

Crown root initiation, flowering 44?. milk 


77 FUR 714144® ®4%5 4%®U® (17177 PM, 4%4 44?, (7%R) C7F 441 PI I PR 
®Rp4 (TtfpU® %)?4R14 Rife'S 41431® 341 


mewR Pvj:l cvwb e "e ’vcbv 

7f4RPsflR *ft4 74%4 (Vegetable) PM 3174 C4 “*fl4R4tw 44t4® 'SPlWfSR 4(1 
44?, 41714 ®14W ®l44f 444^ 4% (Reproductive) ®T?*f 4fFl P44f <TtfTt 4471 4fS4f 341 
(44#RT vs ®RTRT iS>b-e) 

4Te.®TH7iI*f %?4f%® %%s) 441*7 (.4 %?47i17l4 4I®4 %f®D® ®14 44) 414 (PT377 
bioSoQr), 441 S 

i I Lwic mewR 

• §4Rn%I 74% (7144 %75, 4FR, 0%*1, *l7t, %I47®1 5®#ll 4(714 
f% 7)4144® (7F3F4tl4 -TlF 4(171 444 441 341 

• 44144#4 44%, (7144 F1R47®), 44R1, 4144R, %P, ffl, fFlFP, ^ 
5®)% 41714 f% 714)44® 4%=) S C4 41(71 444 441 441 

P 4% P441 %®44% 44% (7144, ^?g44%, p4f 4%, %4Mf, *M44, PW4, ffe, 
\SR45 % Irf, (%^ 4, ®TlR, %4, 4F4, RlP^IR 5 ^Pff4l 41144 f% P4R c f® 
®Htl44 - 4C®414 444 441 341 

4)1 P4T14T 44% C44)4, 4144F, 'SR 4f, RP^fl 4^ %% 4%4f ?Pff4 4 
G9%®MI 41714 C444 C444F1 414) 44445 W174I PVfp 41F4R1, 44?, 4fFf 
(TIP'S 44% 4H4 4P 341 

4M44® 44%4^3 4%4) 44 FH7R £t% ®TSM 44.L4R4^%n 44% W%M PS f%44 
C4% 4)14 P7T 4)4fS 4ff%4 441 44% 44HR4 W4I 5oo - 8oo %. %. 4)144 2(17)1^41 
m S 4fft% ®Rp 0414 (7TCF4 414)51 441 3H4 41C4I 41%)® 2fi;4fW17I4 )sR4l4 44 41% 
414HR PUP! %f34 4114 MflR; Rp®R 4?, 4417) (TIH'® 41M, Pfl (,-i%(7l 4C®I 4% 

7S4R1 S 3fR4f 4?, 4R4 P4I 4% vfl 4^f® ®I4®4 44% ®R444 4M (TRM 444 S 
414414 144144 441 4)41 P V%fS 4% S.8 $ 4^% 44%C® C41M 444 S 4144)4 15(714 
44) 4)41 
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■j-m^Pi cxwZmg n 


£W<i r ^rIw m\ 'Q c<rh, ^Tf, RxR, 

CW 'S <PjR Wd« W^IJ OTM ’TSR! 'S RRsTM 7TT#f 'SA O. ^ OT?Tf 

^Tfl ^R°TfOT*f ^RtfRst; YffR*r^o (Recommended) <il?> ' 3 Tf<RpT^ ^7^t?T 

^^3 otf (Mt 
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•j"mP cxwZ 1 e"e ‘Vcbv 


mviwY 3.7 t fef \s RRFpfe FftTfl ftfe 3<FIT<T<T 'Sife fSRI ( 7 RM W?!<T RTR*TR ^ 
£t1% OTCF 'Rife RfeM 


Rfik 

•jrF 

RRi ®tmierir rr crff Furr 'rfrtT 

0-00 

O 4-0 4 FfR 

jSS^caaafaBMl 


RflRR RtRRM 

(Fs Fs) 


RflRR RIrrM 
(Fs Fs) 


RflRR RlRRM 

(Fs Fs) 

sl=iR 

^-0 

4o-4o 

^-0 

44-44 

0-8 

4,0-00 

RRIR 

0-8 

44-44 

8-4 

44-04 

4-0 

00-80 

'oft 

8-4 

•^, 0-00 

4-0 

00-80 

H-V 

80-84 


mviwY 3.8 t C^ 3 R m M%sT RRBFT 'STlfe WRI CTCF<T WTRT <TFWR 4 RF 2 fj% OTTF Rife 

RfrFrFt 


R#R 

RRt =TtR(RtR RR (R(7U FfiRR R4RTt 

0-00 

0 4-4)0 FfR 

0 4 - 4 >o FuRR \5RCR 

^ (FR) 

riFtr 
rIrrm 
(F s Fs) 


Rife 

rIrrm 
(F s Fs) 

R>oFm RR 
RR (FfR) 

riFtr rFFm (Fs 
F s) 

Rsi'Pl 

8-4 

48-44 

0 -H 

80- 84) 

V- C\> 

(M30 

rrjr 

4-0 

44-8o 

H-V 

80-(20 

4.-4 4 

'bo-Ho 

oil 

b-br 

44-4o 

4>-4 4 

4)Q-Ho 

44-44 

Ho-V4 


mviwY 3.9 t ^Tf FfTF Rfen RRTC 3 R ^rfe WRJ CTTF<T >| 4 !W <1 RWR ^RF OTF-Rfs Rife 

RfeM 



RRt RRKRtR RR RRP FfiRR R4RTt 

o-4o FfR 

4 4-8o FfR 

8 4-430 Furr Frr 


RflRR RlRRtR 

(Fs Fs) 


RflRR RlRRM 
(Fs Fs) 

marm 

RflRR RlRRM 

(Fs Fs) 

R=l<p| 

0-4 

44-44 

8-4 

44-04 

8-4 

44-04 

RRIR 

8-4 

^, 0-00 

4-4) 

00-80 

0-H 

80-60 

oft 

4-4) 

^, 0-00 

0-H 

80-60 

V- cD 

60-^0 


mviwY 3.10 t FfCR Nflssf RRRIIRR Rife WRT (TRtFR RRC^Tfl RTRRR <i|Rv (TTF-RfR) 

Rife RfetR 


RlfijR 

fe 

^tRt cRRtRtR RR CRFU FiRR RSRTt 

0-00 

0 4-4)0 FR 



<?oFr 
RR RR 
(FfR) 

RtFlR 

RlRRtR 

(Fs fe) 

<?vsFr 
RR RR 
(FfR) 

RflRR 

RlRRtR 

(fe Fs) 

<poFr 
RR RR 
(FfR) 

RflRR 

RlRRfR 

(FsFs) 

<?oFr 

RR RR 
(FfR) 

RflRR 

RlRRtR 

(FsFs) 

■?Irr>I 

0-8 

44-44 

8-4 

44-04 

4-4) 

04-8o 

0 -H 

00-80 

RRTR 

8-4 

4o-44 

0 -H 

04-8o 

b-b' 

04-40 

V- C4) 

04-40 

oft 

4-0 

^ 0-00 

H-b- 

80-60 

8 >- 4 o 

60-^0 

4 4- 40 

60-^0 


mviwY 3.11 t ^ FlTR f^fe? RRBRT Rife WRJ OTCFR WiTR RFWR 4 RF ( 7 TF-£|f% Rife 

RfeM 


Rtf&R ■Jr'S 

JRlRlR RR CR(7F FWR R4RTt 

| 0-00 

; 04-00 FfR 

j 0 4-8>o FUTTR vSRUR 1 

wMmm 

RflRR RtRRM 

(Fs Fs) 


RflRR RtRRTR 

(Fs Fs) 


RflRR RtRRTR 

(Fs Fs) 
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cxwZmg n 


3|ci<pI 

0-8 

54-00 

8-4 

00-80 

H-V 

06-8 0 

WI 

8 -® 

54 - 80 

'ij-b- 

86-^0 

S>- 5 o 

60-^0 

«tft 

4-H 

Oo- 80 

H-S. 

60-^6 

5o-55 

60-^6 


mviwY 3/12 t CflW 'Q RRR FtIR IrRjH SjRRlRR "STT^fT WRJ (>IC,b <1 R 5 IGR RRRR <iRs (Tfb- 

£tt% RlftR rIrrM 


Rife 

<Mb 

»s 

FlRf RMtfe RR CR7F felR R55lTt 

0-00 j^n 

0 5->l)0 fe 

'1)5 R(7IR tfeU 


Rife RfeM 
(Rs Rs) 


Rfe RfeM 
(Rs Rs) 


Rfe RfeM 
(Rs Rs) 


^|ci<P| 

0-8 

54-5° 

a-'b 

00-80 

V- 5o 

04-84 

Wl 

8 -S 2 

5o-04 

H-S> 

84-44 

5o-55 

84-® o 

off 

4-H 

^ 0-00 

S>-5 5 

6(M30 

55-54 

60-^0 


(rjs s ' 3 TT?rf=f o.h rc® o. 55 >a?! wri RKRtwR rR ■ J ti7W : rt ^•sfSfD'515, 55>s>5) 


mvigg© t WTO Rtfa RPT^RRl Wo (7Tf? 'Q ftRRR ^eRRt CRRTRl (7RRR WbR 

crir 'S ntfRR ^ rr?r fRf%o wri ^ nriR ^mt wm ^ffi *fi^?r 

wfeo RR W oftft *RR RtRR SftRtWR OR? I RflRR 'Q RtRR RR£t fRRRTl^it Rfel 

C*\ CN 

RtlR RRRR <ilR^. Rfef wfR RR1T Wl<l of iRRffRo RilRUo feiRR RR CRR RRf RR 
iff W1R3 RR 'S R(RR WRf Rhsfl ii|R|?f Rsfe4 OTF 1*l|oSI=1s RTRRR RR (TfF £RH RRt 
RRl RRfe RRR ^l%RR RR FtiRR 2)1% RRM WRRT%RI RRRW*t ^RtfRo jRf®!t 
RRlWR WRI RfWM RjfR R^RRRf ^tffi^R ?[RtlR*lRjo RaR RF RRR RRt RRl 
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■j"mP cxwZ 1 e e ’vckv 


cv^VvEi gyj'vqb 3.5 

mwVK DE^ii cv^zk wUK wPy (V) w'b | 

bl «TR7T<T FM (TTiRRT 7RTI C?RTE <EtfF C?fR 'STPTf *1% wf#3 ft ?ER! <!M 
REERT? 

W-) c#t 

«t) WT 

*f) 

i I ^fCSRT wf#3 CTF EF? 

f) (TtR5 '5|t 5 Tl?f ' y W5I 

«t) nREt?r 

’f) ^fR<T 'So- 80 f^R ^ 

SI (TER# #H R#f ^ra? 

^5) 

«f) =Et<E<M 

*f) 

8 1 k b~’vb c (Y Ki€b | 

*E) *TR ■nRS (HR : ®rRt ^<F W s^R H#?T #?RH - — RTts 

5RII 

*t) *fRE-H#§f SlRs Wfstn HRl 
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■j-m^iPi cxwZmg n 


P,ovs g j'vqb - BDwbU 3 


msw$fi 1 iPtjvg jK cOkoevejx 

bl v£ff45J4o (TfU Rifs Wo ft C44R? 

^ I 0Tt(7T?T 4-f«Tf fa*-! I 

Ol -M<£(.RT R'fat f^RI 

81 OT(M *t ^5 WlR ft ft 'SRI ffa<l%r? 

51 srf^7]^j ctu ^ «ti?t 44 ttr 'Q ft ft? Rfes 455 ^ 

f^TI 

<bl ^#4 RO (7RM Rtf Rif(7R RF4 Iwr tfwi^ ft ft? 

8 1 ^?rt Rs%o| wo ft 044R? 

b-l oi-p<j Rif5?f 441?! (7RM ’TO tfR(R iRfM 44 4R? 

sol ftwra 4451 Rftwi to Itor^ ( 7 RM 5 RBI ftf<M 44 m? 

bo I o4T *4T 4P% RWI 'S x PTf 4P% SOR WO ft (44R? 
bbi rttr RfR 4t4 t n4ot?T rm 

bR (7TO4 Rttffi 41444014 feTR 44 Ril1%4 4RSS4 t4*j4l 
bOI x t4T Wo Rft 4T4gM4t WO ft CWR? 
b8l 4R 4(44 W4J wftto 444 ft 4t44M Rtf 44 R4W4? 
bsi rIw to Rft 4i4giRTt4 R4lw%rot ft? 


DEigvjv - BDwbU 3 


CTV3.1 

bl 4 


R 


Ol 


81 


4 


CVV3.2 

bl 4 bl 4 Ol 4 

81 41 o-Rtfg , Q44Tg , fRv44t4 , H?<M 4 I 447 4ttg4 

Or I 41 f5RfTt 4l 4oT 4l 4oT 41 fsf«lTt 


®i j^tsnt 


CTV3.3 

bl 4 R 4 Ol 4 81 

SI 41 vjRa4t, pirn , Rt4gto4 , CTg 4T4gtRTt 4l Rf*14 734ot 

CTV 3.4 

bl 4 bl 4 01 4 

8i 41 <r%g<H R?4R c4444 4i 44444 4i gigi/gig 

CVV3.5 

bl 4 R 4 vs I 4 

si 4 ff 4 ggr 
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■j"mP cxwZ 1 e e 'Vdbv 
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414 ^R4T 'Q 4lR4 1>R UlRRH CTF 'Q R4t*t4 444 W^fl llfd Cle4 
ijRi mrtei ^ilRRi^ rR 'Q nie4 ^rhi mieiR Rmm 44 cm 'q Rmm 
uiR ijR R 44 R 4 R<ijri><t l^Ri iR’^iri 'jfSRR Rfm 44en 

414^34 'Q 4414 RljlmJ 4454 Rnemi RmRm R4W%4| 'Q 4RbMH4 
RlmR CFTRT CHI Rif'S 'S lll4pR3 RmReH 4C4 wRl 'aiR>R'8= RfR 'Q Wlsm 
tjffaJS H 'Q wRl 54<l'af ^Rh Rl 4421^44 men t5s,Rl4 'Q Rfl ^1% Rll 
'*|R)R'» R4f*te4T 4C4 wRl 4144 44l1l4 gR CRC4 Rei 4C4 wR 4411 'Q 414 
rR H3 Ren RRien 4e4 RReie*4 'em 1R% Rur rMhi 

RlmRm hi rR Rm*ic4i Rfm rRR mu R4i*ft 4(44 rri cai mi RR*t4 
RRRl R44 Cal Re-14 W 14 R 4 mi R4l*f 411 HI *lfR 41 <13,14, Rlfl 'Q 41C11 

^ri Rfe 4ci Rm*t4 rRw Rim mi mt m mien ^Rcif%4i rniei Rim 
rRRi -6 Rim mu Rnwf m i iffi mtRmi mm R^f R'aMi ci aRrara 

ml Wd m4 mifm4l RfRlf (Efforscence) 441 ItRco mi4F4 <jfm wi 
men t5s,R44 mm 4ei 14 <iim rIRRr <j1R eR4 wR mil 'Q men miRm 
ri Ren Rim men mim 4 m 441 444 Rim neni ^sRc® mifm4i 
RRRl - RfaClW (Prevention) 'S 1?R R4<FWfei4 (Land reclamation) Ifliei 141 
mu iR 4iei Rf rR itirrrr (cm 'Q Rm*t4) ifireRS mifmsi RReifi 44 
itn mtRen «R rnmen W4 Rr 1 RR 4 ■s 5iit RuR men 

$ ?^Ren Rim rR rR Rmtem mm ^emfr, ^)<f^, ^i4iRm, RRR^ 
fmmn 4i4iR4, ifR R4t*fen Rim rR, nit^RwIm wm 'Q ri gtfmn 
tmR Riei mum 44 leien 



cvV 4.1 cvwb wb®<vk\:bi msAv 
G cvV f (Rl Avcwb — 

■ 4 R 1 R4i*fen mm ms Rne^ Rieni 

■ rR R 4 i*fen ^ernfr urn 41m Riem 

■ rR R 4 i*fen «i<F 4 i c Rf i^e^ Riem 



cvwb-wb®<vkb (Drainage) ejRZ Kjc fevSvcj? 

^fm ^Rei wR eie4 RRR^ rR 'q ni rrhii 4<iie4'5 rR R4T*fi 441 


D^lk" 

rR Rmten sfiti mmr rh wRi 1 R 4 rihr 'Q nen mnm 4 im m 4 R 4 
mi mrfeR RRm 441 Rea iRfe ^4 4 ^i4(R4 m^d 4ien m Rum 44 hi 

il 111 RlH (Plant life) 44 WRfaR, 44*4 (Lagoons) 4414 4 R 
(Waterlogged) ^4TfR RI4WI1 44 1 
^1 4 IRR 4 ^Hl RR ijl 44 

«l 4Rl R(44 444 (Root zone) C44 4 IRR 4 CTH RR tj? 44 1 
81 144 RR 4R4H 44 





■j"mP cxwZ 1 e"e vckv 


fitfe cfe Ffe nrf^i<T fefifi cfit*t Tfit 
wfe fefe mm <m wi 


fifes) fifes) 

'sjfifw 1 , osf^tfiw, Sc^ttsttfit 
'Q fefiSfii? 

fifesi^m fe?t fiwuTra 
« sfeM 


(7H? <3 fiFFl*H sjfi 
fi<Mls<T- fiififw fiaTsi 


finr x PTf ^?fifefi ctf 'Q tferfifi fife feM ^fife^ti <3f«i% tfesr fefe wife 
(Geophysical), C#lfefi\ (Geographical) tfi.fiflTftfi (Topographical), (IbS-T-f 'Q 
fefefitfi t%f%Tpom fife tfefefifi fefefe 'Q fefefif tfefefi fe fe fecfi 
w ^sfitfifi/fife wfit feife fiifife fefi- fetfe cfiCFfi fife ffififeifi fife 
tfe ^fil fifefi tfifilfef felfe tfefefi fefe fifiifi (fifitfifeT® <iffi? fifiTfi ftefifi 
ffifeCfi (Depression) feofiTfi tfififfifi fiTfe FPFf Cfififi fet (fi?>l fiitfiffife 
(Delta) fifififefo fiffitfifi CfeCfifi fiffi ^rfifit ffif fife Has fefiffifi fife 
fism aififw% fife fisfe ^r?(3^Tfi (Kfi fen fifer Ifefitfi fifefi fefefet c#n 

fiSfe fifefi ffififetfi fiffififis CfiF fifefefifi fififi^f fiiCfel <i|fefi ?o-\So% CfiF 
fifelfi ^fiffitfi fife ^?fifefifi tfififeffi WfiJ ffififelfi fifefi fefitWfi (Framji 
and others 1981)1 Cfi fifiCfi fefi filtfips fifi Cfififi Cfefi ^fipfetfr fifeffe fiffi 
fififitfifi <ilfiv fifit (.filfif.fi/ (.filfifi Cfe fiffe ffifiT fiTfi CfiCfi fesffe fiffi fififitfifi 
fififfi WfiT ffifetfi fife fififfelfil Cfififi Cfitfi fiTCfi fife Tfiffifefifi fifips fife 
(Aerobic) fififef CfiCFfi WfiT Cfifit fifoffe fiffi fe? wffifi fifiCfifi fefitfij fififef 
ffifififefi SfetWfi fel 

CfiF ^3 ffifelfi fife fifitfiffi FCfil fif%Wfi CfeP Cfifi fitfi Cfi, CfiFfe ^Ififfififi WfiT 
firfe ffifitfifi fifeffi SKfilfe fel fisffi lw<i fifiSffi «fifef fifef fe (Shallow 
Ground water table) ffiF fififfi WfiT ffifitfifi fifeffi fifeffi l fiffififis fe ^fetfiffi 
Wffifi WfiJ feCfi ffefefi fifeffi fe fe ffemjfifi Wffe Ffef feft ^sfefe fife 
WfiT ffififitfi fifeRI Cfefi fife fifefi (Conveyance) 4fie. filfifefi fe HWffi 
fifefi fetfefi filfiffefef fefif (fe fel 

(TfF 'S jfififififi feog i# fiffifefifi filfi^pfi fifife fefe5 ^iRss) ^fir*fT ^fif?, 
^ffefi fe fififfi 'S fifeftfi fife feof fififi, fefifi fiffif fifefi fetfi fitfif felfe 
fiffiTCfi filfiCfiffiffi 'Sfifi fefi fifefef fefe ffifefiffiT ^ffi ^^fiffifi fififfi "^ffefi fefi 
fefiffi fif^fe ^flfiffe fiffiRlfi filfiffefi fife Fife fe^f^fTfi ^fi ^fi, fe 

fitfi fife fiffe fe, ^ffifi ^fifefi fiftfi fi<ffififfi fes (7RM fiffe v5t fififf 

?fi, fe fiffi wffics ^sfefe fiftfi/ fifi<srfefif fifefi? ^f ^f fetra ^fififfifi 
fe?, tfefiffe fiffe fifef fififf ^fii fi^3 ficfi; cfiF 'S tfefiffi fefi5 fif^tfe fifefi 
fittfiffififi 


mvigg© t feFfitfi fifes fitf5 Cfilfi? ^sfefe fiffi \Q fififi fifififfi^fiJ CfitfiTffil fife 
fij?fifefi CfiF 'Q tfifififfi filfi^f <feM 'Qfi^^cfl •^fetfi tfife fifiCfifi 'felfe-«fifijf%, 
kfife, ^tfef 'Q fe^f^fiffi tfefeffi WfiT tfifefffifi fef*ffet 'Q fitfiFffelf tfefiofi 
^fil fi^ofiC^ CfiF 'Q tfifififfi fiTfi^t fiffife?^ fitfiffe fififel 
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cvwb wb®<vkb 



cv^VvEi. g j'vqb 4.1 

mwVK DE^ii cv^k wUK wPy (V) w'k | 

bi *#r ^*tj ^ (7EI 7 #? 

w-) wfcs ntfr ft?R 

*f) wfsr ^iroi<i^p ^ftl^r ^Pn^t 

*1) wfsr ^iroi<i^p ^tri^r ffR'f *Mm e \ 

^r) wf^r , *iR)R'» wR't ^^prf^M 

b 1 (?mra nift £tonw%m c#i? 

^) w <s[sM 

«f) ^srtH 

*1) ssnf 'SffH 

^T) 'ai'ai'® ^^^1 

vs I CWPT , Pff 7 ? j^FFH 7 ? 1 5fvPf C^tiHt W wfsr (?r5? 

w-) m^tft 

«f) -SRFSfe 1^1N3^ 

*f) ftum®T 

Sf) 


8i k b~’vb c [Y Ki€k | 

w-) — csmrB<i ntft ftfi ntft h 7 ® ^r^prm^f 

^?rfs ^75 — ^twi 

«f) c*M C^n ^rtfik vsd^ ^51 <to< 

sd^nw 7 !! 

’t) vq f^r|»t 7 T ijfij ’f^SI 
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•j"mP cxwZ 1 e"e ‘Vcbv 


cvV 4.2 cvwb wb®<vk^bi DcKvwiZv 



G cvV f Avcwb — 

■ ntft %3 *ii/t<t ^ 33%®i <tf^r m?R^Ri 

■ 3tft %m*fiM i^tco iwi 



cvwb wb®<vk£bi DcKvwiZv 

3#3 wr 31% (Structure) %?H Ml ?F*K|#C5 3% 

313 'Q V5f %$[?! Ml W3I33, 'Q w (Water logged. Saline & 

alkaline) ^1%^f %<FW|(3<! 5 t«l3 3l?TlW% 3W3 ^ %Ft*R <U<Tgt I OTF3 as 
31% f^T*! 7 ! 33P3F1 3131 

3#3 'Q %3R f%f%3 %t*ti73 ^rr«rrc5i fei 3%- %% nf«¥f 3131 
3) %f% >]vi(.ti<i wft 33d 'S *t 3 i 33133 % 3 i 

3) *131 W t 3113T3 33?t3fl3I3 (Crop growing Season) ^1% Ml 

3) *11333 1*t3vF ^31313 3»%f 313 ?F=3£F%3 3i3iw% 3% 

^rtH^f vs 31133 3131133 3I33H ^ 3131 

3) 3% wfo (Aerobic) sprgf 3MFF1 3131 

$) ^jfe3l 33! 'S W=t-^TT 313 33131 

F) 3l3(W%f 3313) #131^ (Aerobic bacteria) % 31313 3MFFf 3131 
3 ) •ipfc><!><i vairol<ivs= 333 ^33133 wi 

w) 3 % 3mw%i ^sm f^wsi urai 

3) wm 3131 

v*F) ^ItC^fT i$3S. 3CMf Ml 

F) 3tf<f3 ®113 ^RTTTfT W% %3133 ^Fof ^1% 'S *(13]3 Wl <)1w 
3131 

%) f%«t *131 Wifw wi 

ts) 3jf3 3>ti3?3 3T?i 313 313 133 s. ts^ 5 wf*f 3TM1 3t3i 


v5f , ll<l < pF3® vSfSRt VSjfoKR? 

■ntatT'ra vs^m 
sfoi^ « 3(<rFF fw3 3®3 
(7R3I 


cvwb wb®<vk£bi AcKvwiZv 

3tf3 j33T*3 (7J 3f3 ®f(7Tf 33 (33 v5f 331 v5M%P ! t)2> <51?(3f %>t*tts|3 

tfsw 'e 3c% 3f%3 mi 313, 31 's^m srfr c^ti ^ vg<i 

^TRaf, vSRTFTf "SI^JT STW^BI *!?R Rfen v S 9 f?I v£|<T £(«R vQ ?jf^s 

(Mitigative) 'S , d<I Wl IwMlTRT Iwf fef (Ml 

^Tf 

^) ^rtf?r s sr(H^f '*ifofi's= wt 

wi5ifi 'Q wfe 5RM Tf^FH (Mi t%5 mc?fi 
«f) ^RiRvs" 1^m?( wr I^tcf ctct ot® ,? ff(;?[i 

^1) ®?|#5 AflM (Recharge) X S‘ P T<T (.-iFs<(lb<t £|®R AR^II 

^) vs W^Tf vfi^rm (Wetland) Wf ^rfvs7it<i wi ^!T 31% (^, 31^1 ^5#) 

313TS1 W! 31?! v£)3v #t3-C<!lb(lva<1 (Bio-diversity) ^33 (.-lFs3lb4 

3®13 3131 
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cvwk wb®<vkl3 


mvigg© t x tUTT?f ’^ft, ' Q wfe ^TSt ’IHl 

1w ®tsri ^#3? lRRn*R 'S^m ^<rr^ ^ gjvsi^ ferf 

(TRiRI 
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■j"mP cxwZ 1 e e ’vckv 


cv^VvEi. g j'vqb 4.2 

mwVK DE^ii cv^zk wUK wPy (V) w'b | 

bl W=TRW wfa WEJ £l^ c l EETf SttEfWE? 

W-) (TIE 

*t) fEEn*R 

?t) <ff*r 

E) W=TRW3t 

b I E#sT e^H ®FF5l Tjfic® ^<T? 

W-) 3R|« 

«f) 

^t) sT^^IEs^ol 

E) ^?T5T 

\si fc#cn?i 'Q’m lEEn*(CT?f fern? 

«f) 

*f) STaRftE 
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cvwfo Avb®<v(el9 


cvV 4.3 cvwb wb®<vk^bi cxwZ 



G cvV f Avcwb — 

■ ntfR Irrrrirr gm?f c®h r^Iri rrfs ririrri 

■ «-Rf?rg Irrrrr « Iw^tR rr# r4ri rrcr nr?rc<Fii 

■ R?-RRrg IrrRNr « rr# rr^ 'Q Irrus nr?TC^Ti 

■ «-^T5 'Q ^-rrt$ 1rrr*r rffjir RpiRt rrcr ntRiRRi 



cvwb wb®<v(t£bL cOKvi^f 

*tfe RIR5TR, fRRM (Construction) 'Q RRCRR (Function) fR 7 RR*R(R s ' Rfan ^aftR 

rrti ~sm& 1 srtRjf^T ri r^Irr RfRf/ rir rir rrt fer crtR ^rr riIr 

^mrf%5 RRfl RR ^R? IrR#! RfRf RERl jRRRft RlRlR SlRlRfaR (Types) ®rlR jiwf*R 
RRif^R SfRRRUaR RRf^fR? (Synonymous) ^afcR £lRR*f RRTf ^Rl 

bl *t% RmtCRR fofeOo lRRn*RW 5 «flR ^afR RRl RfR 

• RT^R j7p^rf*tR (Pump drainage) 

• RffaTH fRRRRR (Gravity drainage) 


1nR»it nRpt srph o»R 
'STtR fr¥t*R R^Fs-s 
sRpific-oi Rsnsfa 
SRFRt «RIt 5RI 


cvnzwF®<vkb 

4 RwfeUa Rift ftrRR*t/RR WRT *tfe Rl^Ta RRR RTR^fR RRTl 3RI RR ^RSfft 

Nfofe Rtft iRRRRRR RlRlWR ^RRf WRlRR ftl| ^R, CRRtR CRR 5 RfRf fe Rift 

«N ’ 

'RRTR RRfCRl Wt RR CT TO F RTR^Tf ^STaM ^RCRf^l 4 RTRft RlRtRTR ^|% ^aftR 
^ll\bR'S= RflR Rift ftpRR*fRR WRJ RTR^ta 5RI ^ RRf'aC® Rift RPM RRIR ^apftafft Rft 
Rf WRf*tR/ft?pt 3 {R CRp^rt ^R ^sjRRf ftRRRR RRfR RtRRR jRRRf*Ro ^Rl Rjft wftlUS aR#§ 
RtftlR ^3R (Groundwater table) ftl| RRR Rift ftRT'URR RRPf'S RPM RIR^Ra ^Rl 


MOvw/wU wb®<v(db 

4 RRfc>Ca Rfen RRIRR RlRjfcr 'Q RjftR ftRR^t RtRlR (Drain) RtRTCR Rift fRRR*R 
RRt ^Rl Sff^IRT RRTfRRR *f1%R £faR;R jRRR*ft RtRlR TtRRR (Slope) RRRIR ntlR ^ ^R 
CRW lRiRR3(^r jrr^f*R RRR 5RI RjR wfR, jRfT'fTa (7R11RR 'SR^S^afflR erPK.'o ^ RRi1% 
RmtR RRR 3RI ^Hr ntlR, iRRT'RRR WRJ-6 lR^f*f RtRtR RTR51R RRR? (RRf RtRI 

^ I fRRRl^rR 'SRR 1%fe TIR lRRT*ft RfRRtT ^ «tlR «fR RRt RR % 

1?wtCT<j §^ii fefe ^ | * SRrjFor 5 Rf ^Ra|f<t4 (Natural) 

rw?f i, «R?t '»m I • ^fRR (Artificial) 

^IRI S Stl^Ri'P <3 <jfi|4|| I 

£R^T ^nRtR iRf ^RtRRR RRT fRIR CR RTR Rt RtRf ^RS vsRR^ £ff^1%R5 fRR#l 
RfRf RURI RfaflWaRR? i£]^ RfRf RtRt WRtRW ^IRtRR (Water logged), '^TR Rf WR 
iRRfRRR (Marshy area) 'RtfR 1RRR*R RRR RfR Rt I 

RtlR jRRRNRR WRT CR RR^ RtRf RtRR fRRtR/ RRR 41R ^ftR 3 ^ RjfRR RtRf RCRI 
\SI RRCRR (Function) 'SRR %fe RRfR jRRR*R R^FsCT \5 «(IR «fR RRR RfR - 
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■j"mP cxwZ 1 e e ’vctav 


• «-^tf?F5 (Surface) 

• ^-Wg/ FT? 3 ! (Sub-surface or tile) 

• fe 7 »-' ? fT^rg -s ' 5 RC5 (Combination of surface and sub 

surface drains) 


K) f,cwi~’ wh‘" J <vkb cxwZ 

_ 7^ ^5^ | S'^'S 3 "gftR Wft «-' 5 tf?T5 f^t^t *Tl®Tf WM Wf ^T!l ^ wfe 

^ isff^ <fc?[ fntft^t I ^IC 5 ^ RRff (Field drain) £f*R? 'Q ‘ 5 'T§R 

wt ^ti I C5#lt<M RtRR (Lateral drain) ^ PWH C*ZT RIFT £f*TR FM (Main drain) (FT 

'Slf^As?! “TotF 'S £T*Pg) jrrarf*R ^sflv5u(.Giu (Drainage outlet) '5(F ' 3 Tl*Tt?T c ro £fl<(ro<p 
FM/fWT (Waterway) ^$#TSn 5 fFF#^ ^51 1 



fe 8. b % ^RTfst lFF1*it FCT RFit% 


'^- 9 lf?T5 lFF>f*tt FlFtF (st-^rf^ (Layout) i*)F s S‘ J 1<T 1%fe FTF ^ FMFTo 6 

^twr?! cfft m\ 

i) FTlRFF (Random) RFi1% 

^) 4>'ti|<1{;>lR*FT (Interception) RTSfe 

\s) \FfSys1<HF (Diversion) RFife 

8) (Bedding) Rwf% 

£) Ft<5 *TFTT (Field drain) RFifs 


^-W? "TNT 

rRws Ri1?ra 

wra fnc5 'snfil amr wi 

afsa « fm 

wt 


L)J)-ga“’ wb f "'<vkb/UvBj bvjv cxwZ 

4 Rwf%Co Flf?T ^l«l^<1 <$FF Rift ®T?lFT E*H (Tile or mole) FM<T FWTCF 

ft$1*R TIFT ^R#55 Rfft?T 'SR f*TFF5 'SFbtRF ftft? FlFTHT SFI Rlft^T 

'oM<1 (Groundwater table) ftlF FfftR 2ttF*TT 7FR RTSR ?\3TTft ^T?Tt ^ FfRT fcsft FFTf 
3FI 4 RFlfeus -5# ^5 Rfft (?#BR (Lateral) FlRR^S ^^5 ^tl RFtF (Main) 
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cvwfo Avb®<v(el9 


^ £l*rR (Sub-main) RlRR CrtGlCsM RRH Rtfr RK5I CWI C«JW RtlR 

jRRn*R ^niB'Gw'G, Rwnm c^rr^n rirr % 
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■j"mP cxwZ 1 e e vctav 


bfe ^^%5t<r 44^1 F|?R *TM I'aifoCo 04*1 4FFFF 44OT fctFS^t (JT*lt FtFI FM<M 
fi?r br4n*R r^Iwi^ f% c^Rir ^rf % 

• 5'bl<l(. > l v f*t 7 I (Interception) 

• ^nFFErst (Random) 

• RFM (?fSR (Double main) 

• RTFTFTlR (Parallel) 

• fi]w>d<i<H (Gridiron) 

• 05T?T°04R (Herringbone) 



fe 8.4, % 1JT5R Rt®ri4 wwaf 


4t «f. <mR^r n tsm f rtifftir $. %s ^rm?H f. 


(^a g Chow 1964) 


M) wgk a J)-cwf’ lf,-Mf©’ cxwZ 

$ R’ssfws l3sR0<T Sf^H jR44*Ff RR^Trf 4FT1 3TTI 


f,-cw i ’ lj^ga~’ UvBj bvjv cxwZL Zzjbv 

mviwY 4.1 i3 2(444 1444*14 4pRf 0441 ^Ml 
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cvwb wb®<vkb 


mviwY 4.1 1 'S-RlRg 'Q RRtTg TffSR ^TT°Tf RRTf 



R-'RlRg tRRRR 


RRfRR RRF '0<R-l|iM4 RR 

=N 


TRRfRR RRR RRf RR 


flfffe RR 


atRjfsRr *m c#n 


wfsr ftsr rr rtfr ra? ^trr RRt 


rr x PTf rrr rrr wr rirrr ri rcr rrr 


IrR RtRR 



FtR FR 


WFIFH RR RRR 


Rf*l 









RRf RfR Rl 


FTRRRR RRR RRR (Capacity) 


RTRR Rt (Water table) HF RRfR 
%TRWofl 


«-RlRg RtlR (run off) iRRRtRR RFRRTg RtfR tRRRRR t%*R 
RRT j%»R ^RRf^tl ^RRf^l 


RRR 


RtRtR \sR '3 '5|(.<l<1 RR (RURR 

SttRwftR RTRgt IRR Rfl 


RRR RRR RTRHR RRf RfRI 


RtRR W T RR5 RfR Rl 


Rft CRRRR, RR ?RR <r rRRR= R 
5KRRRI 


(RRR » Rcf RfR> 
fRRRRRR RT?fRtR RRH CRT RRt 
4gRRI 


CRRtRR R#R 'S RTR Rt(RtR 


RR4vs<1 FftRR (steeper slope) 
SftRfWRI 


(RR, 4 RTCRT CRR RRRnRlRf 
RtfRtR 5 fRRttRR 31RWR RRRl 


R^R FfRT^S (Flatter slope) 
RRRRRI 


RRtRifRR TjjRRf <m< 

RlRafff ?RTffF RR 

RRRfttR tRRffff RR£3 3R| 






mvigg© t *t% R1RRR, WtR 'Q RRfRR fefecs fRRRRR lRl%Rst(R RfR RRf RRl *tfe 
RTRRBR f%feffR Irr^RR RRfelR ^ RflR RfR RRf RR ; RTR fRRRR ^3 gffftf fRRRRl 
fRRRRR \QRR ftfe R5(R fRRR*ft RRfR F? RlfRt RfR RRf RR; gffRjjRR R RRtfRR "3 
RjfRF RR RRfftf fjRR f%fe RR jRRrf»|R RftRfR \5 RfffR RfR RRf RR ; R-RtRg, R- 
FRTg/ Tfl^R RR 3 fef RRfti fRRTfft RRR EfRRffRF RR fRRR'R RRlRR £fRRf (RF 
RRsfR RffR 3Rf*f RRf 5RI fR%rf fFRRflRRR RRRR R-Rf?Tg 3 R-RTFg/ FT5R RR 
^RR RRifRCR? CR*f RIRR RJRR iRRFSRf CFR RRl 


"<zj Ae GwMOKvjPvi GU t€Lv; fW(:j)c):g>U 







































■j"mP cxwZ 1 e e ’vckv 



cv^VvEi. g j'vqb 4.3 

mwVK DE^ii cv^zk wUK wPy (V) w'b | 

ii c^H *tfe wiffl Wm rkr 7 T ra ^f'3= ^ra? 

RtM Ir^r 
« f) srtfPP f^m*R 

*0 PPr « 

$ 1 rrr?t 's^m f%fe Irr^r rwIPir w ^rr R?rt m ? 

R) pR «RR 

«f) *jf «rr 

*f) Ff?T «RR 

01 ffm RtRR sirr rr tRRt*R rr1P<t sirrcs’i ft w#? 

r) Rt 

«t) tjt 

si <rRrr rirr rrirr 'Q RiRst rP rirr wtr ft rrrr? 

R) RRR 

*t) 'Q RR§R 

R) R5 'Q R§R 

a 1 cfP° crr ^iwi rr r 3 ^? 

R) ^s-Rffg 

«t) «-^if? 

ft RpRs, 

'bl Rlfi>l RR<Rsas| ijftRRtR WRf CRR. RRlP RR RtRRR? 

R) PtfR RtRf 

f) 
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cvwb wb®<vlel9 


*"] “I - 



cvV 4.4jeYv 3 ZvRwbZ mgm'v 1 Zvi cOwZKvi 
G cvV fk£( Avcwb — 

■ -sjfeana Rant^sta gjfsraf anaa W5 ataoRi 

■ Ranf^ot <jfer anan aR05 'q fRaus ataiaai 

■ Riffla ^aaoia ^saa Rant^sta a<riai aaoa ataoni 

■ Rant^ ^jfean 'S Rna afeana arsfan a<riaf w aiaiaai 


jeYv 3 Zv (Salination) 

aiariaa Ran ijtsoi ^srt®i on? ^s[?Rt <jfla acR ^ arisa njaria^fn ^03 Ran ara 
ata ^as. sta®^ Ran i?5oi atfi>a i.s - i.b- fas iau? wai ^us aicaa ariDa njafa^fn 

«C c*\ 

alPaw^ ®n#§ ‘ p ttf^T?T , oC i =1<l ^1% <iia^. aariaRtia (Capillary) ^TRla 

^siriaa azalea hIwo Ran atfik ^afa®tin 'Q nMastcna aa anwrft wai «ncaa 

alfa ^alasim 'SfsRl 1%^ OF afaOFfa Ran WOF \att4 RanRFofa afen 

(Efforescence) atRI Ha%F Ran ^1T^T?T anaW OF wfa£3 W ^Rlnot<l alaafn 4SR 
Old 'Sfta RanR? wfa (Saline) a^RI atlaa ^3R (Water table) afp ^l(.-l4 nan aOF 
wfaa ^afa®tina (Surface) awnft ntOF ?5l 3tR aantwla -smat C#l ~5$\ atfSa 

Ranns^i <)R4an faiaia % 

• arirfa^ on? 'Q ajfa anw 

• ^spa ^ftafs 

• ®n#§ arfaa ^Ra f^r^of 5^'of <if% 

• aiRP3=ia RtfSoa alia OfRa (Absorption) alfM'Saa (Evaporation) 

a^RR ^afaora afaain atf5a of an ^aiAs^fa ^aa fa®a ama ^ ariata afaarn 
(Clay content), Raina afaafn (Salt content) <iia° aaft (Texture) I Rt4tan®tC4 OF RR?? 
Ran ajfa wfaa ^ar ^foaiaa ?si ^05 onfRaia gnat?w, onfeata riroff? <iia° cnrifsara 
anaofei ^a aim aaa?in ari%aa onfeaia rirofei 

arftfio Raina afaarn ^fer ana ana waa ^aaraa Ra^ar ama ata ^as, aaa 

(o.c?e% ^a 35ria4) aian^r wfa ^aaaa (Infertile) ^of aia ^ias, a^aR 'Srataaf mviwY 4.2 
4 aiffla ^aa^sia ^aa (TfaM 


mviwY 4.2 1 arita vsa?fofa 'saa Rai c fa gfata 


Rati^Fa alaatn % 

P n RR 

v^aa'oia ^saa aaaa 

o. ib- a# 

H - b-,2: 

ataian wRa af«ria4 ^?,afaR 

o. ib- - oAd 

b-.a - s> 

^sRIiwa aRiain gia 

0A6 - ^aia 

ci.a iita ^sriar 

'SRaa (taa caraj aa) 


S> - S>.2: 

wfacs ala ma aarf caoo atiai 


(^3f % Sliarma 1984) 


aifca Ran aiana anai;n wcaa ^^ataa ffnaa alaarn a^^on ^atafOFa 'saa 
froa ama caaa ° 

• ^%ana aRE (Texture) 
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•j"mP cxwZ 1 e"e ‘Vcbv 


• 440T<1 N-ira'of (Distribution) 

• 44414 444 (Salt composition) 

• X (4T (Crop) 

■srif&to wn^sr 4sr wm worn ^n^nc?r <k 44H5 4R(R4 4t4 <mi se^t % 4i1r, 
C441W, 414, 44, 54[, 4441 


otSSPF ^Rs<pf (?R> 

4© (7141(71 Stfl! ‘ p tt?T5Tt' r f 
54%i =wt 'srKsi i ®i4T 
’SfH ^jfesTS =W, C IS 
<?Tlfir5H ^5 (TftfelRl 


jeYv 3 g„wEKv (Saline soil) 1 9vig„wEKv (Alkaline soil) 

=8441^= ^3 <4 (7f5 41# C441C4 4(1?# 4)4414 H4%! R44 ^5 1 ^R] f^C4 444 

v)Rs4(4 (Alkaline soil) =84(144 ^=8 44f#44 (Cation) S(?S OTf1#4(4l 444 ^f#444 H4%I 

(444 nte4 7if« nms nte4i 444 c4 44(144 <444 «ne4 ot^ri 

OTlfs4i4 4M4#, CTlf^rm a44t5s, OTf1#4t4 4(5 4444(7#, otiUrtts! 444(7# 5^jt#i 4# 
4f#(7S 4S ’T^ra 414 R44t'^'St4 effort F° 8 Us ?Tfe4 'ST5(78 4 P 8 | 4 M<p 2(1#4t4 (Base 
exchange) OTf1#4l(144 =844 Stag's SI 'S44 (7l5 4 hs<t 4 ^tl '5#s444 4T41'5j|<i'o S4I 


jeYv 3 Zvi cOwZKvi 

^3444 R44fSAS(4 ^#5444 ’J ^®K?8 4>4f (TIC'S ‘^tte?fTI (1444 - 

• grfwrht (Prevention) 'S 

• y# (Land reclamation) 


Tjfwra sw'ttwm tf^pi<j 
ij '»t7i wt csss •^tif^rg 
(sO alww « 

(«r) ^pr 


jeYv 3 Zv cOwZpiva 

4# RfpR #(445 'Sf^e^R C4*f #cf <iT^rf 414 'Si sir 444fsASf g|#Rrf 

(Efforescence) 44444FSK14 2#S£4f4 4>4f ?P54I #C?[ 4f=Ls #41(71 ^134(4 WR144FS1 
(Waterlogging) 8541 R441'3 5 'Sf 2t1%C3T*t 441 4f4l 

il 4f4K78t4 (Lining) "4148(14 4tRf/ 41=8 ^4 WR F4R781 441 441 

$ 1 4tC®84 ^ WR ’SfttUT ^04 f4CF 4tf4C4 <il(R 

\5I 4K=84 "41(1*1 5 WlM 5 t ^S1C4 1%% 4M (Interception drain) Wf4 4>C4I 

81 CTF 4445R #145(144 "4148(14 

&\ FK7T4 >srt 44#r?i 4f#i «<i 4e<r 

til 4he=t<l 4HT<I (Cropping pattern) 9 |R< 1 's«h 

81 Pm*R 4I^5f?f ^sRR<I ■5Tf*tIC5I ntfe ^r^ft?f <; fl 

VI *r«tm ^#5. 'Q ^1^5 P?4f*R 4R5(<I ^rr^TTCSfl 

So I «?l #5 Rfpl •4fe’ 35 t<I ■srl*TTC 5 I j^T4T*R 4e?TI 


f,wg cybi€xvi 

C4R WpTCo 4R 41 F1C44 'SR4l4f^t 4114 

'ST l4f%4 SfferlS ^stTCSI wfe ^WoT 'S ^Te4 FlC4f4C4l^ 4C4 4e^ CofRfe^ 
^sfsi 4-I4414 4e®TI 

'Spl 44<FW|<T 4f4Rl4 j^lCS I's-llD 4tW 441 S4 
il ^Rs4f C4e4 ST4e c 14 4144(4 44te4f 
8 1 ^1%4T4 44(44 414414 44K41 

o l 4l?(^fCSR 41^5144 (Restoration of nitrogen) 

^af4 ^I<1^14 414144 (Temporaiy) 41 ^tft (Permanent) ®«4 444(45 ^s 41(141 
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mvgwiK cxwZ 

r^Lf ^r ri RRiffR t^RtcR ^-i^r riw rrt rr 

i) "^sRlR t$RfR5tR RC3 RRRR TSR RfRRtRRl 
i) FR RCR RR c ICR ^-^TOJWfl ROT 4 IfCF CSTfTR I 
\S) RRT CRR RRR Rt <ilfR5 RTRRR RCR RROR SfaR W RRT I 

~’vcpc cxwZ 

ITtft RRt1%C3 RRRRP' ^hS4f ^S RRR ^hG<pRlR 3 ' fRCW Rf^o t^RfCR ^JRRTR RRt RRl 
i) ^t#§ ‘RtlRR WOP RCR? Plb4<Hl 

^) RTTR ®I^CT WRR (Infiltration) fR R7R 

\s) *I77TTR RfRRRR (Crop rotation) 

8 ) RtRRfRR RTRRR 

d) ^RllttRRRrftfRR (Electrodialysis) 

*>) RJW RR £BN 

8 ) RRRt RTRRR 

b-) ^jfofcRRt (Argemona) <iR° "SRTtRT RR RfRtOTl 

S>) R&R ?j1%RT RJRRRR 


’vqx cxwZi K^qKwll cOavb Dcvcpng n 

i)f-,ft/ff©-’ cvwbi Zj^K whPzKiY (Lowering of groundwater table) 

<i] Rwlws RRR RRf RM RtlRR \sM<l TEtF R^RR RRR 'RRT Rift RtlRR tgSR 1^TRTt<TR 

«N 

RRl I RRR^CR t^STTR RtOt wfe R^tRlR jffe RRR RCR? <i|R Rf -RRtfRR 
I'RtRTTRftk (Intercepting) RRtl RRR RRt RRl «t(7Tf tRRRft RTR^l RRRfR ^%Rf 
RRRRTtTR RRtRof RRl 


2) wjwPs (Leaching) 

fs#s. Rw1%UR RR C R5= RfeRR T$RfRsfflCR i£-i:6 (71. ff. RllR RRl RtlRR (Flooded) 
RRt RRl wfe Ftlff^R RtR (Dike) fRRH RCR wlRR ^RlR (71. fr R^tCRf *#1 

(Standing Water) (R*f RZRRIrr RR RtRf RRl RRRfecs wfe Riff RRR rw RRT RR 
<RRv RflRCR iRCF t^CR CRC3 (Percolate) GRRf RRl Rl%RR tjNRRR TslRCR CRCR ‘RRR? 
RRtf% CR*f RtRRRR RRt RR CRR ^srfRRfv*! RRR RtlRR RtOt ffl*f f*RR5 ^RtRR Ircf FRT 
RRl RtlRCR HftW RRR ^’^ItR tRR#(R RJR RfCR- 
R) ’RRRTg ^1%RR (Sub-soil) CS^SR fRR ‘RR^. 

R) RR c Fp? RtftCR R§tR (Seepage) RfRR tRRft*(R R(RI lit^fR RRR RRi1%l 
^t%RlC5 lRfF° 8/(t R^RR RR RR RRl^R RC^R RltRI 


3) km cwiggv (Crop rotation) 

tRfFS. <ilR RRRl^ RRT^R Rt75 x 7fT RlRRRfl 3 RlR ^1%RR RRRWfitRR WRT RTRM RltTTf 
*RT RlRRFRR RRURRf fflF (TRt RCRf 

i) RRIR ^feRR RRR RRMR RRT RR FR 

^) Rfe^fCRR ^2 "51RIRR WRI RRRt^tR (R'SffRR (Leguminous) Rif *711 FR 
S) -stf%RR RRF1R RTRRR RCR RRRR RRRR *RT RlRRRf RI^Rlft FR RRt I 

^j%Rf 'Q ^tRRf'SRfRR ^RtRflRRt RFJRtft tR%R *RT RiRRRi iRRlFR RRl RRl 
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4) ivmvqwbK e'envi 

4f4 '0|1\bR'S= 474 4f7'44 41 54 'SI 57=7 4Hl47->1<14 4lf45, jw^PTT 5 ! 'S 411=1 1R 71 (4 0441575 
^%4f 44<FWt74<T 4lPf 444 of74 474514 441 4t4l 

^•^#5 74.14 ?j 1 % 4 l 4 b-S% 4 t 4 l 4 ^f 44 -ife H 4 =f 4145 t 4 474 444 ^j 1 % 4 l 74 Ef^ffsTo 

(Nutralize) 441 541 ^44 ^hS 4 f 4 1444414 , 4 Tl=ll 44(4 74141545 'Q 474514 441 541 

45740 ? < 5 P 4 H 4 %Tol 4 41414 tW'^'PTTsi, 4 Tf= 7 l 44 l 4 74 t 5 l 5 co<l 7574 ol 7 = 7 f RPt=<lf 4141 
■sj 1 % 4 T 4 'oliofe 74 tF 54 t 4 =744 41474 fe 44 t 4 ot =7 4 fW 474 41 74 W 47 ^ 1%414 
574 = 11 ^ 0(4 4 (iaf (§#?. vs 414 Ft 744 414774 4 fe 1 W 4414 474514 447 ^fbol 

5) mwV!Cg„wEKv 1 cvwb e"e~’vcbv 

4®4 sjf%4t 'Q 4lf4 474514414 414774 Wl44 57441^01 =j7t7^t 2tf®74l4 441 W4I ^1%47 
7474 vaipoRvS 3 =744 4144744 'Q o 4#5 4ff44 0=7 474^ f4P 44145 4l%4l 4' 4 4' W1E44 
44W (744 54 47 1 4(4 wl 4£5 ^=141414 444 ^445 54 015745 ^1%47 447FW14 57475 
447 4141 Wl4 7474 ^747414 44=7 7^4744 ^gSTFs^l / FlFbo 4414 W47 4l%4f5 TSlo 
vQ 41474144 (RRffe ^444 4144 ^714*134 ^rm of 3#4? ^%^rf vq 4tf4 414514414 
414174 


Abykxjb (Activity) 2 Wf°cTttM*f yfe<pf ffifFWZWW W^U 7474 (747 4 ‘ p fW& 474574 447 ' 
54 ? 4^®447 W 5 / W*kr 444/ 


mvigg© t 4lfl>7o =74(1=14 4f4f <jRi 747=7 of4 ^^4144 4=401 474 4141 44=rf^of oifoR^ 
<j1% 747=7 Wl4 F1744 ^SROP’IJ 574 4741 44=1f^ol4 gj1®474, 4l®74l4 ^3 of4 44441744 
474174 447 4^41 
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cvwfo Avb®<v(el9 



cv^VvEi. g j'vqb 4.4 

mwVK DE^ii cv^zk wUK wPy (V) w'b | 

il ^|ts4f7! (71 Slf47Tl7I R4 c t WIR 5(C4 4RI '571? 

4) Efforescence 

*1) Absorption 

’t) Evaporation 

$ I (TER 4>l=ifD 4jf*|4 R^tl^of R5I 4<1 (,\d SfiR? 

4) 7PR 

«i) CRTItW 

*0 H 

R) 4R 

51 WB ^%4t7t Sit'S R4?t<T ^tt57M (TEE#? 

4) 4TR#7TR 4I4RF 

«i) (RlfeTTR 4I4RF 

R) •#ff7RR 414# 

81 5^1#5 4#<t 5R tgf? 5IR 'RRiR 4147145 4441^5171 C4(7a #t 4#? 

4) 414 4t7t 

4) C57E7F7T 571 Rl 

R) ntrr 

(71 C4Rft> #4 SRTFWRTITT ^ift SS# 47!? 

4) #3415 t#4«pt £>]£4 44:45 ^ 

5) St# 5RC4 47f? # 47ft 

4) t%e. 
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•j"mP cxwZ 1 e"e ‘Vcbv 


P,ovs gj vqb- BDwbU 4 


msw$fi 1 iPbvg jK cOkoevejx 

bl tf4t*fI7i<T t^BRl 

b I *#t t^F4m?r ^*|J ft? 

vsl Rfes gJ1<^t^b<P vSt^C^T If^MtTBt -9<F^ ^ c pTf 4<RI 

81 *#f tfWtTRT 4?RI 

&\ ^Fsf<i'8= ntft tf^m? ^m#3t <t<fat 4 <fii 

<bi ^tw?r %fe w 43 «tn wr ^rm ^ ft ft? 

81 t^tft 'Tt 5 Tt?T WIWl?! fip^TI 

VI irmm tffefl ^ t%^TI 

soi 'a ft’WT ^tf^-'^n#^ wrf fofri 

bo 1 ^p>iw<i ^tm^ 'S*t<t o^^rt^st <jfe[ zp«t4 ftf^ri 
b b I s^fRF ^fe4f 'Q W ^hS4f 4t£4 ^=8? 
b^i ^r f£t?ret?r ft«t(^ 4<rf *mr? 

VS I ftflk f’t^jvb'fl ^ c faf 4<RI 


DEigvjv - BDwbU 4 


CTV4.1 

bi ft bi «t vs 1 ft si 4 jgMmgr ff^m *t #5 ft. gg ggrgw 


CVV4.2 

bl «f bl 4 vs | «f 81 «f 

CVV4.3 

bl ft bl f vs | «f 81 ft 51 ^ fcl «f 

cvV 4-4 

bl 4 bl «f vs | «f 81 ft 51 ^ 
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GTF «Tt®Tt 


(t 


(Kwwktwki ^KWWwwKtwrwfl, 

WWW CKf® C tfm CWW I PTW WKT 4W?. fern WKIW WW ^Iwfe Wife WOK^ I 
wjwrIm^ 'SWW %fe KtW CWW WKT WtWT EfwlW K^s W1CW I CWWW - EfWfW WKT (Primary 
canal), KMT WKT (Secondary canal), feKIWT WKT (Tertiary canal) 'S fe WKT (Field 
canal) t^TlfW I 4WW WKT fet ^ WTWT ^»W $W® KT® WTCW I Wfefsf® CTW WKT <KW 
WJWtsfe WK 'Q KlWWft KCW 'g«l(l'o WfKWT KCW I CWW WKT fefew < (RWtr WKIW E|^(,IW, 

’fife tm, Eiwrtww wfen <3 wfeww twtfw fewc< feaK kw few wr ww i ^www 

wife wfen cww wr ww i 

4 tdfwfe fwfe- ’fid <KW WKT WWW ffe, % <KW WKT fwfe (KMKW *[fef 'S K*(fwWf, 
<KW fe^W few, CWWWKfMWiT C#Kf, fe WWftW (7TF WKT fc®fw 'G Wilt W#IW WfeM 

few twtfw ferw k%k 's wrwfewwM iwfe'® ktkkwt wr kk?^ i 



‘ s tfr(F.i GTF *Tt°Tt ^T*? 1^f*T 

■ (fWFferr^fer^^ , «l^fe¥tf^tfew5wr« wtwrww i 

■ CWW WKT WWW ffew EfWTW fwcwwr Iwwwfe fewWfe®“ W1WKW i 



cww wkt wwcww stwtw twwi kkt tsw cwcw wtfw wn wrd cwte cwwr i cww wkt wt 

WfwWWf 'Q foetfe <MG'® CW WW tWKSW (Data) EfCWfSfW WT CW WW fwWW feW 5 WT t'o 
WCW CWSKrtW WCWT CWW WKIW Wlfw EfWlT^W WfeTT (Flow capacity) WT Wlfw WfewW 
wr, ’fife tww 'Q tww CWCK Wlfw WS£|C 5 W WfeH few, WKIW Wlfw EfWTCWW WffeM, 
Wlwf WK (Side slope), '® 5 U I 'TG‘WW WK (Bed slope), KWfe®T WWW (Roughness 
coefficient), WKIW KTW 'Q fefe, WKIW ’fife KWW few, WKIW W|Tsl% 

W#W®f (Free board), WKIW ’Tf& (Embankment) 1 %%, *TM 1 W fer’ll^ffw F|«T (External 
side slope), WfWtW W (Right of way) I^Tlfw ETWK I fe EfWH t’ffs^rMfW 

wr feww fewfe few*! cwr ^rr i 


W<KW 


■3T5fi?r ^rt^Hr^s 


<p j i(, s i« ' 3 rW1®‘ 

WiFi'S! 

’W?! WWTS 

wrfW 

w»i cao *n=Tr^ ■ 

«IWWB 1 

1 


(m femr *nf^ stWTC^ ’fem (Flow capacity) Wt feHW ^Wl 

CWW WKIW wifw stwlw wfen wr WKIW fewww wr Wife ^WW CWWW WK, fe, w%, 
WWHW, WllW ^fsTlfW CWCW EfTWl Wife WfefeWW 'SWW fw^W W»CW felWW <P^t'o WW I 

CWW <1C~ W CWWW ’ffe 'Q fe'Sl^ •i'l'jW ^W° WlRivs WTC^WW EfWlR‘ s t s ^'®r CSfCW cww 
WH1W WWI 'srmjflw WWfW (Design flow) few WWt (WT® WTCW I WlWlW'T®: CWWt WtW CW, 
w^wiwrwr^wt^(fefe(^^^ww^wx^wfewfeiw?wf 5 ^wi^c , fewi ^ 
www 4 <tfe-M wwi^ wfw wife® Efanwfe wife wr wctw ^rw wd ^rwcw www ^rcw^ w^w 
wiw i 'wwifew cww aw ^wtr cwfew Rfcsi c¥c® fwfer ww^ww w^ww ^sw^ wwr wcw 
WKW I i®l WW W S WTWW WIWlW Wlfet iXIWll WWIW Wt W'SWlRflr Wf»lfer I '®fl; iflWft; cww aw 
ixiwl: wwiw wrwwf® www w^wcww wrwld wife wfetw www wwrs wrtw wwwwn^w wr 

CWW WKIW WlKTf® WCW I 4fe fwCWbWt fell WKIW Ef^, W#W®1, Wf^ TTK, fef WWiWW 
^WIWCWW TTK, WKIW Wife WfewW ^KTlfw fefflW (Design) W1 WW I KW*lT Wlfw EfWfCWW 
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744 74 ^444S47t'3 f<7b"4t¥ WI44® 77 I 444 4144b 77 WH % 7lR4 TlfTTr fe74 

^tmt ^c=r ^rc^iw -Btf^Tfr cv^cvi 2 ) 44 (Rk 7 R 74447 4717§4 7741 i 

SnkiH 

444 4# <77 44sR WB 44T4bf C4 R(4 7*IR 744155- 4lR 5lf77T C4RP7 ^tlR 7° 
R4 I ^ J l i l(.4 fRb" ^7347 *^->1 C^l-a 7lR4 '5tf^7ft boo RR. I 444 4>f4 ho C7R ^tR (.b ifl 
wrmwf«i 

44b777 <#7 5lf77T TCTb 

boo RR. x ho C7^4 = o.i R x bo x bo,ooo T^fRtR 

= bo,ooo f<p'Sf<i<p R5)4 

bo, ooo R\3R7 RR4 TlR h.o R44 744417 474® 77 I 
bo,ooo R>\3R<p (457 

7b4tv = (CSV X Jo 15 f<l>\3(,4<P 

^o x ^8 x to x 'bo 

fr.'ttr x bo'° 

(4^4 RB74t2|RRl4 7o.Vb I 4 SR 4 R&|4 (I4&44) I 44441714 TfsMlfT® ’fife R 7b44t 
bo bt7 ^754 Tfr bl7(37 41714 TlR 74447 ’Wsf 74 b 77 2|R C7C444 tr.7b x bo" 5 f4Sf<4 
f4t>14 I 

(CSV X bO 0 

( = b\7b x bo'°) 4T S(R 7%4 ^fc.^b l4®f<l4 RR 4 

b-o.bo 


4<p(IS CTJ 2|<P(.5I 4 R 
J m<l ’T^'T 

ip>iW< >IMlbl> 7tf4?T FlRit 
W4 4^ 44847 
■ 4 ^ w c^rM^Ff ,s tT'3¥f ^rtw 
bit ^(.<1 3>s= 777 

>iMibb tiR < #^ c r 1 


44t 747 C75 stw 74T7T TTlTf® 47C74 744155 7lR4 TlfTTT R474 447 74847T 

w 7(7 44(7 7 7777 Tmr 744 bit 77 i£f 475 41714 j ic. < Cim> 4 iR 7 f 447 c t" 

7 =4bT I tR iX|4 r lf44 (714 71f 7I4T '■34 S 7T7 (74 4(714 TtR 74447 4 5 4T 74 b7 C7 WM 

RfR® 2|47 i5 F4blt (74 41714 7l4 lr iT#t4 2|77 77 I RR 47fC44 
2f4K74 TRtH bo C77 Sso RBt4/C7C4b, ^4#4 47fC44 2141474 TRtH b(? C77 bo 
Rf5l4/7'C4b i£)4°v ^ 4#Tb 4T(744 2(417^4 4^714 bo C4C4 b^,o RBl4/(7'C4b W 
4TC4 I 


4lR?rWr 'Q c^fc^ < nR' 3 T?2tc^' 49 i il ,, f RR 

4fR4 ^774 444, ^r43H ^4° 7(7144 (TROT (7T& 44^ TlR RR(^ ^4° v 7t(7 7?SR 

44t 4K7 bt (74 7M 74(74 CSfiTT f4C4 7(7 I (7444 71^4 (7# TRtH >i)4 0 v 7(7144 
4Tf74r CTRW 7?S(74 71444 RR 4^(7 (7444 brrbbtfR WR 4 7f44H (Command 
area) RR 474® 744 I 


7Mt?r 71R 2f4tC7^ 

7 7tf54b (74 4HT 744 44T 77 (7 7tf54 ^40444 TlR 27TC74 4R(74 RR 474 I 
TtIR RfR <(44 j 4 W4T 277 4^44(74 T^TlfR® %4t 44447 (7[4f4 (?.b.b (7t4) I 4 
4 R 444 744 747I4R R1R C4444T 7fR4 WTI ^^iR'® Rrt (Permissible limit) 
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47TK7 t f R 7 RtfwTra 
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'aifoiiH <p<k,'o ¥T I ¥H(¥ ’tlf^T 2KTC^ 3S¥ C¥¥ '® 5 Tt?T *ff®T WW 

wf& ¥1 3S¥ ¥t¥ ^ ^ ^?r afgcifew* ^rff% ¥t ¥1 ^ i 4 

wr f^%%T ‘TT 5 rr (Stable canal) ¥C¥ l ¥Mt¥ ¥Tre<T 'Q ^Tt¥ ¥Tf5¥ ^'S 

-an15?r 's c it'8t; c i<r 's^ ^c?r i 

sKfc ^1% f^fera - w 5 !! RRsfj to^ 'Q ^jta i ct^t (.<pctRs 's wPia 'o^r 'Q ^jja i ^ ^ht 
<TC? rre ^iTTCiTO^ (SMlsrrsr (Diagram) I ^ <3 3jCa¥ ¥t^TWT Wilt'S 

¥T#r ct.i.i s Rfefi <[*tcij<i *rtf5<f ftaf¥ ct¥ ¥Mt¥ w-rr ^rpf tri^r, trier, ’5R 3 j c bsT 

wr « ett% Naf^ortfiV'o 


¥# 

¥r<-irK 

'0e1^C*|< tnc=1<l 

'SJ^eRst 

Wt 

nif^'<i 'o(^tfb''o 

(^T|^li|<P: 

%¥) 

h'^l'o 

(%) 

(fsr.M.) 

c¥c«r c'rt-'sfK 


o.off-o.io 

o.o^G 

o.Go 

*rf®r ort-wK 

s.e§s 

o.o(t-o.S(t 

O.O'SO 

oAG 

>4tiBer c'lt-'sfK 

y<?oo 

O.io-o.iff 

0.00(1 

o.So 

#rt 


O.i-o.^ 

o.o'Sd 



^T : fHbr, iSVS 


<?ts * *rK upr 
«i^cti1w %n?r wrr «tm 
Sib's I 


*fff T*1®T (Side slope) 

*rr< m ¥Tf5<i '© <? rtwr<i' 's^r? f¥s<i%r i #r ¥M ^?r w 

4<f ’Tf< trM Wl ¥RTa CTT> ¥Mt¥ <TR5 ¥t (Embankment) csm •¥ *fc5 I 

: r 5 Tc®^ cttt 'sr|eTl¥ ’Tfrf trr=T 's^wTf^r® ' 5 iz s tr ¥WT ^fsto i 


C 3 T5'‘TNH ^>=itnt < f5"5l=T (Bed slope) 

'®'eiwc*r<T trim 's^ <#r st^rc^ « ’tf?rcn <fc?t i c?m 

'aWXfC'0^ F|5T i£W Wl ¥¥ ¥ttRa CT¥ ¥Mt¥ ¥tf5¥ WPW ^¥ ¥T <#T 4*rR?T 

ct^hw t#5C¥ «nc^ i ^errcwc*^ w snrr ¥Wer fw ^t^r ^wt <it fcf¥T 

<ial<ia trier o.i% (2)1% ^r®rt¥ W5lta i f^r&m ^f^r) >4¥ c¥f*f ^3¥T *T¥ >a¥° ^ trier 

o.o(t% ii)¥¥ 5 ¥ : 5Jer CTTT ^Hl^ 'o i n<> T </f tseJft% erv5t¥ Ji'sHil «TTC^ I 


nm pts ^th<t era ^tsr crs 
*ti®n?r 'si*iJj c f®T Ji^t crf*r i 


y o|a(^‘l'®l (Roughness coefficient) 

CT^ ¥M(¥ '5W 3 J c bsT 'S' !> l¥ 2f¥lCt?¥ ’’tflwH I ’TW CT^ ¥l®Tt ’Tlwl^ 

(£i¥^ -sr^r f¥*mr ^ wr w fw wt ^ ^mtM 9 #^ c f wr 

c¥f»r i $ ^sm^r 9 iw « ¥if¥ sr^rc^ m c¥f*r i 

^UH) ^‘ < rttRs¥¥W Jlllxp ¥C¥ l^tcu> ^¥ (^¥l¥f*f - (Li.i C'T^T) I 


CTS •Tt=TtTT eflfaH '5T 9 tW 
5?TtCTt, 'Sl^'f, f^W, 

twtR ^rrwr st^r 

<rtw i 


CT¥¥tf¥^sm, ¥f¥<r^r « >r<«fc^ to sip w'lw ^?r «rrw i $ wrw^rwbs: 
l^rcsrt, ^Hlwt twit? ^?r «rrw i ^ ¥fh¥ ^ <^rt 

C¥, ¥%t ¥K(¥ 4 ¥Nl¥t CTlt 2f¥R^¥ ^1C#M3 W , tfC¥ I CTITj ’#T 2t¥RR?¥ 

9 #5TH C^¥ WRs %>l'<f 's ’fife WTW C¥bt ¥S¥tRs ^C¥ I 


rr 


ifl'Sr^HsR 4wrlr c'sc'» s i‘ i> tOT^' 










(7TF « WgfW 


•tnh ^(W?r ^3 1^f?r 

CRH fstffft £|R1R <3 voMCiT'C*^ irrm '©FIX 4Rt; gfR-R gf*fCife>WR (Flow Area) C¥Ca <TT 
CRRTR CR «M1? CTR RHfR t?p?F RfR^TT (Wetted perimeter) RRCb'CR RR RRfRR 
R 53 ? g)^(.b^n (Most efficient section) RTR I ifliw fe?T fa OR Ml RRO® CRCR ^^sTRTR 
^slRT faw fc*RR R^ffRtR £|R1R sfgWrt \ 4 RRtRR a^» faf*l§ RM CTR RM 
fjpfN - RR©f Rt'I'Q RR15T CRT? *Tl®rr RRR -S <1^1 RRT CR*T <pfS*t I GA.i R\ f&M 2f*rS if) 
^rff% faf*fi sRlR Rl^T C¥M ^TfStRtR (Parabolic) RtRR RCR 4RX fR#T WT 

I RRC©tt S#tf©fRR WMCRR- CRF RM *)RR WT RRCb'CR Wt I 


fe (t.i.i % RR>sj '5rl‘jf®<i ergra^t fRf*f£ CTRRprt i 


CRF RlRfR RTfRR sfRlR R*tR WlbRp RR ^R° f^®TR^t¥ (Uniform and steady) C^fte 'oRR 
2RTCRR RfRRH RTtfRsR ^R r^rR (Manning’s equation) ^R RKTCRT sfRRR RRT RTR l 
4 RvffaRfCR StRTCRR gf^C^'b, SRTCRR R#R^t, fw Rfa%>rr 'Q Wf WtRW RR I 


ab- 


rKrIotR ftutera 
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^Ht<r 1w « 

’TlpHlRMfl 8 ^ 'Q’l?' 
1 %f% 4 TR ^f 4 ^ST 4 T 4 SfaT? 
2 T?TOi? I ' 5 |T#T??T i£RT 


JlSl'MG'W ^TSftJIT *fR 

sRtt^r ’ffeW Rfa wr 


■smr i 


'srrtf^rs?r 4<r ?RR<pr ^rr : 

oTSr^ R A 

ctri?t , ^ = *nf?c R?wn, ^r R/ft. 

or = *ftR sRtC^ R. 

4f = R./R. (’ttR^ ^Rsrc^ ttr-) 

w = RRrtRi^ <uptR, R. 

fw, W = 'sR 

c^RTw, 5 = Rs^ R^RR , R. 

5 = -T + ^ + i) 

c^H « vomcit'c*^ ttr 'Q w*PfRr RRt w ’flR gf^^f 

^ RRlRFaR <fmR CT^ RTR WMl? RR I R<TR smu$$ £f*fOfe>H <3 

< TffRTfe s '®R RFPtR , R~ v lM3 RR R^F ’’iR^Rt WRf j 1 w I<p^'Sj i wRR^> ^ 

5iR%?r^R R f*fs (fl<pH5 ctt? ^tr ■stm^w ^ «Tv frea c'RTctt i 



fe <?.i.^ 8k 


n% (ttf ^Ml?r 1 


StRfsfVM'fR Rf*fs ■ 


T 

t 

D 

d 

b 

W 

Rw 

fd 


2 f^ 

srr ^ 9 R»tc^ 
«i«)<ivor 
sRR ^iRot 
'® Si ITO? r R 2 T? 

CT^RTl^RfR 
rsR flavor 




^pT 'SR' ifl'Sr^HFR a'SWR C 5 t 5 =T < lOT^' 




(TF « WgT'W 


’Tf< ttktrt ^ 

c<i cR'g ¥l3fT®FTt < 1 <i~ v Ig<i<i strtt j i w I<p^'s» ixr?, 'sr# 's ’Tiftsif^p'oi?' TirTT j i w I<p^'s= 
sTM^f ??# <rtcs ^?r (^rt#r - <hi.i c^) i 


^ri®n?r s@wr 
tw^Ts: 2t^ s#3\at<T 
*r®wrs«' «Wi 


5 1'ol<i'o| (Free board) 

*tm fe?r W?t ■stm^ sKf?: ^ 9 ffk?r ^rr pw (tt* ^tmi<t ^rifwr Ttfer 

fes ^?n 4 \(t% ^?r i 


ctf ^Hl?r <Ttos?r ^*rf?r- 
^trs^ 2 f? oo <rr. fsr. 
f^o ^'s?rr i 


C 3 ^ «Tl=Tfa *IHf (Embankment) f^f?T 

^ki<t ^#r snf& Tx’^rr^ ^rr fe?r <rt fa^'of (^) c«t^srtf& ^w^Trwi%rf?wN‘ 
wr ^?r i 4 <fk fisfafa to ^ ^ snf& w=rcs ^ wrsw totc^ ^ 1 ^mst 
%*1<T C'cto'Ctf* ^ fcTOT FIAT'S ^ <ti<t w ^r I -sr#^ ^ 

wsrfSwRT^ 's^ ttittrt c?tw<t <rf?rsm <k<t 1 tt^Iw ^rf^srr^ <#r mtuas to 
■TMITT < Ttfe‘ (?T Scfc'fiT Sbb'sf voR C5TTT C5ff*f I ’tlf^T f&^tfKTT ’T'JsW 

•Tt I <IJ<I$,I^ ^TWtf^T'at 'shrift ’TtC'S^' f§*tf?('5fc ? t?' f^THS - <MC'o ^®t (Tt1l3TsjlTf 

Oo (TT.fsr. ^'STTt^lW I 


^ft^f 


^rrrsr fafsAs c^rr tif^Wf cr^ ^rrmr #t ^ ’#r smf^® ^r? 

•TM^ ^TTPTfa S(^ = io (TT. fsr. 

stm^ ^Tilwr = 00 (tt. fsr. 

•TM^ f§‘ , Tf?T'sT(Tt3‘ 2T? = So (TT. fsr. 

^TTrC^TTlST = o.i% 

W 5 T^ c r®T^‘ T^t = o.o'Sf 

^TTK = i 8 2> 

m\m 

4<k*t, 

7f = '®«1G^TG‘ r t¥ Sf^ 

= io (TT. fsr. 

7p = 8Kt^ «1«1<lvor 

= 00 (TT. fsr. 

8 = ^ft'SG'I'S 2T? 

= So (TT. fsr. 

„ = ^ TTirTra - wr^fsr<t» ^ 

= i 

(TT5- ^rm ^#r sr^rc^ (A) 

(So + io) (TT. fsr. 

= x Oo (TT.fsr. 


ctt? fw ^fMlxr (P) 


= i^oo C^T.f^T. 

= o.iir^ffsr. 

= ^+ + i) 

= io + ^xoo V(i* + i) 
= c58.V(? (TT. fk. 


>.<!>(? fsr. 


Vo 


^TtOT'f WwSl 
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(R) 


^mrwtfp, 


0.^ <pfRr. 


o.ssff fk. 


= 


ar 2/3 s 1/2 


o.i^ x x (o.i/ioo)^ 


0.0V6 


= o.o ^ ^rfa./OT. 


^w?r upr 

’Iff -5m?W 2fT?r 

’ 3 T5T[ J T I 


(TfF ^f^:*fP?f¥ TJl'T (External side slope) 

pm ^ irrm ^ wr wt<r w 

ptf5p m prfSp <pt irrm ptp^t pprca ^?r i ctp Ptm ^f^r^rpffrr 

m CTf5T#«rw ^ irrm pm ppHmCTPmi 


sfPK ftiiapf pd^lCPl 

‘Tf=TT?T PTlpP 2Kf5 psp-tpRl - <p^i t'o <rr PPf <Mt'o PT llfptP fcis cp PP PP^TCPT KPP WT P£P 
cpstm pppcp s tprrn pfrnp « w'tRr pmpf*r w ptcp i ctp pm tpfpw fpfe^ 


t'® P£P I 



(TIT ^rm ^fPT PPCPlo (Right of way) 

pRp#'® CTP Ptm PMPP; fpfpt ^5% ’D^' <3 pfepf??# Pfepp ^ffw fifffop 
PsPPPPP WPT CTP PM(P 2p? <l<ll<l<l ®tR<l CP fp^l%P (Width) 8|Cill®tt 'ofC<F P^tPfij 
fpffpPCPI 4 fpffp PT^paf wftp \ 5 fp 3 H 'S CPP PlPtP ^®P£PP P£® wfPP 'PP^TP ^sffPP* 
fpCfr pCP (3 1%?I%P PfPPH'3 CPf*f p£P ^PS. ^ WPT ^(.t<P Ptf5p 8) til l®t*t PSP I 


(Activity) S <? W P PTt PPP wcw ^Wptsv # # vs^ffOM slcul'sri? ^P c*r (Mk 
4<rffrw /PPWP /W I CW •TMUf stflZ^ P/PP/P ^TMTt PP*P / <PW ^TMIW s/P^PvsT Wf 

© WT&fis P#Pvs/P /PPPP fkf*l W PP€P I 


PtPVP % CP CP1> PM PCPD^ PfpPH mpr%r £|P1P; PM PPTCa P1PCP 4P?. Ptfp 8|PTtM 

pfrnp A^cvrR''® pfmm %pt ppm pr pRp#wrcp p#p c>t 

CTT? *TM ^ wr | vsM^t (TIT *TM ^fsrc^ WHT RlW 

iwfR<i 8t% wt ^r*fc^ i ct^^mRwN- wr^r i 

'Q *lhifc>0» (TfF^T^^t^t^Wr^lW I 


^pr i^f$wt=T wtw'tis 1 
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£.J> 

S'at^'Si ‘ 5 1tC*f fN> 1$3F (V)f^T I 

i I ^ 9 f%5TH <Fb ? 

<F) Oo-^o lefBl^/OT. 

t) 8£-ioo f^BBr/OT. 

*t) vOo-i^o #rSH/(7T. 

^) Go-Mo f^/OT. 

* I ^TTC^ Wt^TTK^o^Sir^o? 

^) $..0% 

*0 o.g% 

*0 i.o% 

^r) i.G% 

«l 

¥) ^tf^miTKc^r 

t) 'atvpf^voT wr <w 

*r) vo®rr « < tf*t‘ ^ 

’ST) «R^stWtC#i 

8 I C^K «#1W CT^ *TM ^ WT ^TT? 

*r) 

n) 

^r) ^rcfsm<r 

G I OTF •Tt 5 Tt¥ ’Tffe' 2f^f5 ^r*r*T C s rfiM^f5' C’fte Ef^TC^ 

9 f%sm c^k j i51<p?u. c r^ ^tktwx fjtf?r wr ^rt?r? 

^) ' 5 uif^r°' 3 T ^ j i5] < M c t 

*f) (. s lPl<1 ^J3T 

n) c^rafer^ 

^r) *lriM<fo ^Msftsr 

vJa I TR?% ^1'51^'or CTT? •Tl'Tl^ 2f^T^ ^1'Sl^'of^' lr |\s<p^r ^b '»t 5 t? 

^>) «o 

*0 8o 

*0 

^r) go 


bri. 


^®nw*r Wwsi 



*r fc<t a % wi> «Tt=Tt c#^t- « wgfRRt 

4 ri^^rstNr- 


(.■>11) •Tt=rr 



^ gst^ ^rfsrr f=T5ff c t c^T*f^r ^rmc^r i 

iSj (W RlRt tRRfR WHIRR ^^jfRRt 'Q W^RRl^tRt RRW RRWt I 



(TO? RR ^1*1) <wh<i 
bawl's tRspit irig; wt 
SB's i cr> r=tr 's^rjtc*!^ 
^BFst CTF WW WET 
Sjr «tlii<i < j0tn(*fa S»'sfg‘ 
SRR REs RR I 


RtfWR wr rr<rr ■'Sifvrc'o erwst%r RtfR rrrrir w <w rirt fwtw wr i 

iXI^s^ crr g|<K5l¥ '5[t'3'Btf)R J 1<P ,: 1 'Sff^T RlRlRW WR ^<IR)R RRR Rt I fRf ^ 

crw Rfw ririr f^f % crw Rfw wrsr?; wrfRR Rt rtw wr i 
prosit <w w 'Rwwr fwlR wr ^fw crr to % w!rw 3 weM Rifw 
Rtfw WRtw%r RifR wh?: w rir 1 rwir otr wr fwWR lw t n rtrrbw rtiw 

R(.<l I CTR RlRt fcfRI RRfRR ishI’R's fRRpft Rl®[ R)3Rt SB's | i£|R ^C 5 ! RlRTtRRR lt lf'3R 
(Gravitational force) WtCR ^fff^T CTR RlRt fcR j ir(.®ir Wllw R£R RfCR ^RS, RlRlR 

^ w# , 'Sr1>rc'o w$tt RifR rIwr cw i& i 4 rrw ctr wr wwrr ^ww wu 

t§]> ®rli|¥ ’Tj^WCRR v3h>'o|R )§WR rc.'s rcR l ’RRRt CTR W'3Rl«i'3= iXIRWR <4R> Rt 

iBIR^lfW ©tft *[R CRf*t vSjjd'o 'STRIP'S WR OTRtCR RtRTtRRR RKfcRT CRT? RtfR RRRRfR 
W WR 'a|<grC'o$ RSR W Rt I WBR wftR WTlR CTR RHR «W*T Rlft> WR wtRR 
WR W Oo CR. 1R. Rt i ^sRCR RMW RR I Wfi* CTR £fW^ ^ 'SRv ^ ^®R 
WTCRR 'SftR RWR WR | voft; i£) wwi CTR SfWPR RRRCR ^ 'StlRR ^f&CTPW %% RCR 
W5 - RMR WR RCRR fRJ) 'SffR Rll^ feR W^ RSRt RR I RT3IR CRR RKR Rl^t 

RRRRR ^R fRW CRR 2TTC3R CRRW RRCb'CR % wfRR ^kR»IW 1%fe RfR W 'SRR Oo 
CR.R %C®- CRR WR WCRCRR W^fR MRR W R?R W I iBIRRR ^WRRR fRW 
WIWR 'Sbb'af iJWR RRT RR I CRR RHR WR “W CW Rt W 

(Depression) R1WT CRSW £|c¥l®tt¥'B Rtl^ feR W^ RRR CRR RKR WW Sct>'ar 
'SRv fcrRF RRRR W (Slope) RR RRR RlRt RR I Wij^'b Rll^ ^sRRTCR ^¥R®t R»CR 
^rRRt RRk Rt RfC*R ®# fe fRfer Rt (RWRR RRW Rt W WR ^RtCR wf^W RRW 
RR I >B| RRii% ^TRRRR R^CR ^ (WRIRTIrrIR RRtRR (fw - (?.^..i CRRR) I RRRt (W RlRt 
W RIRR W#, WWR 'SR^v RIR5R Rlffo wf^W RRW RR | <£\ RtHt Rll^R 1R& 'flR^v 
^WRfRWRtW WSRRN 1 W, ^rRfRRRRW WvRiWteBt fwRRRRWRR I 



fbifl (t.R.i % fpf ®lP) '5Rf6' <pc<) ^ CRR RtRt iRRtR CRWR 


It'S 


^=T 'SR' ia1$r^Ml>R CStssTROT# 





(7TF « WgT'W 


(TfF 2|<p§i'^'s= j i<p s i ■®ffsr 
«fT'3wtrr afHit 
^rr cti? 7 rl=Tf Pwfc'fa 
^*rr i 


CT^ *TMT ^*rT ^CSTt W, ^ OTF ■Tt'Tfa ^TKTWI OTF £|<PSi'£'S= >i<p«i wR 

■5KRtPi^ ^TT'S^m 'SfMT W I 'stI>IC'o ^ <Tf ^BTBlIw '*F 5 i=T TSvtsf WT 

^rtw i ■*pc=t $e,*tm ’trw ; ^nsnw ^t^b' ^ <r° ot'T ^rrc^fT ■’Ws 

<rtw i % swr ^pjfwr ^rr ct, 4 ctt^mRrR wfB- 

^i<r° ¥if& 'St^rfSw <hoo ^?r i ^ '§hj ^o-w ijWI^ 2iciii®ti ^?r i ^tfR ^ww <> iw ^ 
! *tW <r*i Wt <pIi<M l 



(Activity) ° vhr (?w *TMt fc^lc-fw &tW*tT #? 4W st^lPT ^fwt © wtfwt # #? 

4 ^i^f^ c t v rw^¥kr : ^fi 



•>1 1*1*1 *1 § CT^ 'S Rj? ^s?T *13 OH 3 >SfR 5 !TI<K'b ’TfC^' I J l'a^(v CT^ *Tl®TT lil^H'sIC.^ 

RRR ^rtcb- ^<r ^rr^ <ra s wp >r<ci>ai % 'SffvrcHo ^ wst$ sft?rt$f%r *nR *r<T<raK 
wr^mri cw ^Ki¥ ^nR «tfR fw c*fa CTwmx >r<ci>ai % wR?t 
R f% *rc?r \st^ 's^ oo OT. R. %c® otb- RRr^r wr 


^ar«rrwi *rm Smc-m fc<Rr % wR ^r cits- ^ ^r ^ > 
wi^ « S«v<fi'cH Rffiter 'Sixti?^ <rtcb- ^?r i ct^^RsiR wr^?r i 


^®nw*r Wwsi 


b-8 








(.-■ib •Tt=rr 


S'at^'Si ■ 5 ttC*f fN> (V) f^T I 

i I CT’fr •TT=TTS‘ '£> 5 1(. l U‘ r ^‘ Sbb'af ©tft<] ^rOTC 1 ^ 'Sm>'b|¥ C5I?T <PU>5*J ^F*'® 

3£<T? 

^>) Oo (TT. 1 st. 

*0 do OT. fk. 

*0 So OT. fk. 

’sr) vet ot. I^r. 

$. I (m ^M(<r f%% C<m WT ^f^o? 

^>) ’stM^d- - 5^ 

*r) w^rfswsr# 

n) ^sif^-sr# 

^r) wrt^vnl^ 

O I (m ^Mt<T 'sMC'l'C'^ ^T5F®r C<W 

^) 9 Tf 1 #afwfe ^T55\sm 

*f) 9 fT 1 #afwt^ wr<RT3£<r 

n) 9 ft i #®fwf^ 

<f) ^rtf& c<rcS~ fe- ^?r 

*r) ^ fer wfB- <rtc^ ^?r 

^t) ^IvdR'sj ■sflfij (,<poj o ^tj <Mr**r 
^r) wf& wr^r^TT 


I yd 


^=T '5R‘ lilW^K C5£5=T‘ i> tOT# 



(Prt 



fe (t.v (TTFi^wr^tMwr 
tq fe^^Rfe- 


(PR RRfR J 


VS 'Q <q en,^ Rl<l(.<lt I 

<?r ffeR RikRiR fe ^rrrr ffeR few rirtrr i 

fRfef (PR IrRsIR RfecRlR RJRRtR iisCfrR RROs RTRCRR I 



(PR RtRT ffe CR CRfR (PR ihRTRTR Rife' <ij<rIc?w WRF (PR Rife - febM-ltR Rt 

rrk^r rt >r««r«R 'S’R rrirr feraR rm ^ri^ ririwr 1 ririrrs: <pr rirt ffer 
RRtfe Rfe rrr- rm cr^pf rirt rhir, rirt rm cripf fewr rmr ^r?, rr(Mr r& 
rmr RRfe wr rr 1 wrrmri RfferRiwfRs <rr RRifeRs rt R«<<f4>wfe> w®r 

(Operational efficiency) R#T RROs RM (PR RTR^TR feaR fetM <IJ<R|R RRT SB's | 

(pr rmr ttrt Rife fe 's '©rmrr ^rr ffefer fern <pr ^rimr ^rw 

4R R|RW R^ RIM I Mfe tPR Rife RRlR fe®R 'Q (PTRR M3R|fW gfC's/R^ fife's 
Rfe RfetR RtfR RRRRlR MRs (PR RMR f?fe RRCTR RRlR fe®R fetM RTRRlR WT 
RR I >hRR (PR RRfR fRR®R felWlR tCRfft# RM : 

• (PR RMR Rife (MM (RRtRR) RT ^WR| fer®R Wf I 

• Rife RRIW RMfeRIRT-fe RMR RfR MR CRRT l 

• fefe "^cR Rife feaR RRT 'flRv 

• Rife MPTlRR CRfR RRtRR Rife WRlCRR Rfe <pfa «l CRRT (Energy dissipation) I 


(PR fe~ R RfeMR RW fefRR Rf^ (Discharge box), RRRRfeRt (Drop structure), 
gij (Chute), R'®l«w R1U| (Division box), fer®R RMt> (Check gate), fefe^R 
(Turnout), HR (Flume), RMsf? (Culvert), W=fe!t (Aqueduct) Rsfe 'ScglRCRM 
4R°s (PR 4RMR 4®M RTTRRMR RTW® RR I 4M?T'3 (PR RMR f^rffe" Rlffe 
RfeWslR Rffeffes (PR RM feR RtfR ^feftR RfeMTtR RT RRRRfR WlR WR 
'RCTRRRRfe*fR RRCRR 'RRRf^lIRlR RCRfWRRR I 

(PR feaR fetlRlR ^Tlf% 'S RJRR1R ^iRRA 'AIR 5 ' fe?^ R<fe RRt RIPTt I 


StslRl'S Rtfe RR RRlCRf 
RlfD?l ^TPTRR C^TR 

WR wri IrTrr rTr 

RJRRR WTR1T I 


i I fefe Rfe (Discharge box) 

Sc'SlRl's Rfe fefRR RI^R (Discharge pipe) CRCR CRR RCR CRRtCR 'fl’IPT RT& (PTRfCR 
RtRlRRs : RRR RW RRt RR I 4R RlRkRT ^slfes Rife RR 'RCTRRSJR RRtCRt ihR 0 v 

Rife RRPT1RR CRIR Wf RSR RR I 4WtRf Rife wt, fe, RIRR, CRlRt felfR'S feRR 
RIW Rfe^fRW feRM RTRR1R RRt CRCs RTCR (fe - (t.oA (PrtR) I 


tr'is 


RSRRJiR ftRfwNTT 





(.-■ib •Tt=rr 



f&5 (t.'S.i 


wi<t <#? 
fep c*w srtra?r 
(PTKWT wci % wfft?r 
f%f% sjra 'sw 

'So PF. ft i ^p> 
Sgt.'s (PF^ Wfa 's s 1 W(.‘ r Fa‘ 
'SF^ftr Ww wr ^?f i 


^ I (Drop structure) 

*fw <ftfrtwr ^mw^a: ^ ^r r«rM ^mr ^ ^^>rrww (Type) w ^rw i 

<l-si l<l-si TT|«T wf*f w SHIP'S <Tlfa<F ^lIvsc<l 5 t'S C^f*T «,(.<! | *pc,«i •Tf®Tt?r ' 5 Tlf5-si ^TfW 

^ C^f*f I ■Tt'W F§]> C^IW ^TCT - *n^r EfWW ^t ■*[% WIW (Energy 
dissipation) ^Tlf^ W C^NW^ ’’IW W&lWl <IJ<R|^ WT W I W^, ^B'-^lf®t-Pit,>l'C 
<Tt PlCft'G wfepJ fe?T ’’IW W&lOTT fej% WT W I < ’ffWT'3 5 ‘ aTM<H'a'W SfftT <ft ^TTC^T 

<u<r(^ w^s w ww ’’iw w&iwt fe|% wt *n?r i ’’iw w^rcw gfc^*r fesK 

W# (^Wf*f W8^) «rtC^ l (fl WffB Serlci (Upstream stretch) ’TlfW' FiMlwlTW 
^5FaT (Water Surface height) f^TW^ WK WTT W l *TW W^W £f£<K *KW 

(Minimum) 2T? ■Tl'W 's t iwt*t5 sfC^ ^WT W I W^ WT cSwrl; twT?T W 

<U<R|^ Ca^PT WT W *Tt I ^iW W&TOTf C^IW ’tl^T (flW 1^5 Rl° c<lPl dt (Stilling 
basin) <TT ^IW < ’fa5‘ l 


ira 


^pT 'SR i£rfsfal5F5l?r iiF$Wt'T CStsWOT# 




(7Tb « WgWT 



fi>M (t.'SA % MWMttert 


(7Tb WI?T % W C«tW % 
^tw *1# 2MtW MfM 
M% WWT <£Rl '5Ttf&5T ’W 
wta^os 


4 f*Sf*R, (Mfw Mfthr w (MM ftw=M 4<pf& ^»r i t^r°s (Mfw Mtfw w <mm *lf^ 

(Erosive force) ftwf MM W° v 4 $ MMM MT t^MT MWM %M W I 4 M5M 

mw M^torM 's^ c«iw (mmtct ^rtf^r mw ctmm c«iw ®<f mm fos^ mw 
cmmt mtm wr w ^ mitmt f^jM mw MMM <rr It5m i^wrr ftfer <mt w i 

Xlfa MM TMM W I ^TIvST I’M 1%f*fS MM CTTT •TIMM ^MTImM ^TCM MlMM MM CTfST^f^ 
MV'sM MWMWT MM MM MW M&T(MT ImmIM WT W I WRMM MlMM WRM*T MM 4M 
<TT WM fact? ROM Mlf^M wltt^T CMTM MTM ©H) MW MT^TPTT <IJ<rM MTT W (IbiH - 
(E'S.S, Cf^T) I 

MMM MW (W MIMM MlWT % MM lMMt©tXM MT fMfJWT MTMM CMtMT MKMM MW Mf^MT 
fwfM WT MSM W *TT I MM5T MM'S *[M (Mf*f MTCM I ^MM C¥M MlfM CW *TlMM ^ 
CMW MTtM IjflM MW M&lOTM MMTMT MlfcM 1m fe?T fMMtMTM ^tTM Wllf® CW 
•TIMM CWTMSM (fer - (t.'S.'S CM^M) I 


Vtr 






(.-■ib •Tt=rr 



tsar tt.'S.'o % 


'fmf m ^ 
•«rtwr <4^ ^Ttft ' s t® ; T 
^torr wh nr w 

tlWf W|?T WW ft <imt<r 

WT5?T I 


vs i jt (tNrg^) 

m «n^r ^ ^ msw'sM’ tt 4<f *nf?r 9 f^r <Ffrrwr ^rr 

<re<r <#r s kr^ w wr^n ^ fcrt xSbt xtf^® <rr ^tm It 

WM fcs1% I (flit fcsf^ wr ^T^Sf vfl<T° ^T v^r TTtrsfsf I C^IK C«1W ^Tt'Tfa ^TfvST Trl^T ®<F 
CT^TK C *m ^rm ^TOT^r *tW *tM (Lined channel) <rr WST5T# (Flume) 

tef?r wr^n vfllt <#r<f nftm vs tiwr ^ i vfl *rm ^rr <rr w^rt^k w 

c«lw c*fa ^fw ftt fe?r ¥lfB tef^t <p<i ^?r i *ti®n?r Setioi 

ptst <#t<f ’W trwT ^<TrB (Check gate) <WtC» ^ | 4 t$fK C«TW 
£$<T W fe?T (PTOT ^5fM ’Tift ^t1% WKTmt W 'slfN' <S^a *TM ^H 

(Stilling basin) <U<Rt^ WT^?T (fei - f.s.8 C^T^T) l 


b-S> 


^=T '5R‘ iif$WPT MsG'S'l'tOTt 







(?. 0.8 % 


SfW CTF WI?T «n% stw 
ftw ftferf WT 
^^wwT -tiw -smew 

' 5 TR^‘ ®Tlf^' CTW «M) 
R'sl'SH WT <tWW wr 
^?r i 


8 I R'ol'sw m (Division box) 

sr w <w *TMt^ ’nfe srw ftw w wr <rr ^WKr wi<t wm wcw frrf^ 

xrd ^r 4 <Ft w<w ^rrfe frrfe^ w*f < fe cwt<r w fern w ww wr w i srw 

OTF WfT fe?T ’fife’ «TW ^TTCT l l<!'s|®ti WiJT ’fife’ W*W sRiilsti ¥lfw> fa's'3= 

w ^ <rr wsfe wirr wife wr w i f^iwr wnt ww wr fern 
wrwr <#t ^ fefe Witt'S wife wr wr i w®rfe <few 7^ <rr wmr 

f^rwr : ¥’rf 6 ' ^^3? «rrc^ fer wrw wrr ^r wi*t wnrr 'sr *rr (fer - d-.'s.c? (fe^r) 1 


S>o 


#IM Www 




(.-■ib •Tt=rr 





(TIB' W« ^sfsffr 3T 
CW?T CW(W fiwf W& 
3^3 ^HT3 ^WT 
*flf*i3 Sbb«T RlWtOTf 3t 
<#r £i^3 orfWr 
fiwt^r^r i 


(t I I^THaK ^t# (Check gate) 

(TTB •TMT (?IW ’tl^T WlW <MW> WT S®rlci < Tffe' Sbb'sf Tt^tOTT 2|(.ill®tl I (fl ’Tffe 
S»'®r w® - hr c^lw w. fk. w%r i ‘Tf®rt?r ’ttfe’ Sbo'^r ^T 

£iw<r ’f&sm ftwr w®“ wi<r w <rr 4 <ft1w w wwr^swr 

^r c«tiw (mk Iwft w w i (A ^r cwi<r cwc*r few wit w 
*nffer (ttb wt<r tw ’fife ^wr <rtwrr <rr «tfEfe <#r wwr few few w 
w i ^ wrrt<f® few wit <jfe^t cwh wife ferow w ^rflwr wp? wf i 
wr^ wr (3 few wt feromr wr ww wrwMi's w® w i few few 
wiw® : <F°fet tt cw ffer £fer wr w 4 W's few fe wfep- fea^t 
^rr® ^t ww ww i®w fe^r^ ftfer wr w i few wfesrr w° few wife wcwt 
wr ^rw fer ww w w i w wr fer fe> w^® ww ^rr i < rfe ffe wfewr 

W Wf^ WT : W 5 tlo5<5 WOTCW IwM Wf*T W° ' S PJ C T W9T 'WTTWRj (fe - (L'S.'b 
(fe^f) I 


S>i 


^pT 'SR' i 3 '$Wl=T C 5 t 5 =T < lOT^' 




(7TF « WgWT 



fm : f.'S.'Js c f^># 


%»wr*rr ^kt c«tw ■srfr 
^tht?t cstw 

3 raT j T& 'srt^r «rtf^r CTrrfa w 
^t^ferfes fcsfcr i 


b I f^-'gt (Turnout) 

^Wf *TM (Lateral channel) C«1W fa's*)®! •n=Tl¥ *TM C«1W J i<1l J if?i 'STtC^ ’tt^T 
ct¥I<t wv tt fe» <rr (Turnout) wr ^?r i 

<lR‘t(. i lMT ^TfC^ Tt ■Tl'Tl^’ ftsft Wl «TI<PC'® *mst I ifl'tK 5 TT 

(M5T ^T ^vfeFCS^ WT 'ftoflr Wl 3S?T sTTC^ | iSlH^lSlj (Box turnout), ^TI^PT 
(Spiles) ^ ^Tlt^T (Siphon) Ws ^HT^T <roR# (fe - (L'S.S 

(Tf^T) I 




^TtW*f WwSl 




(.-■ib •Tt=rr 




H I ^FT (Siphon) 

ctt? *rw % ti*r «rr^r w <im <rr ^w%r (Flexible) 

oft 1 #®! 'stive's ’fffr zforbt wr ^?r (fsar - s-.^.v c^) i 


fSai (?.®.br % : 3 tR<p*i 


c5® 


^pT 'SR' 'fl'SffH 1=1 C5£5=T‘ i> tOT# 



(7TF « WgPfaT 


b - I 'S'nSlPtl ^FT (Inverted siphon) 

ctt? wi?r ’tw #r f?Rp str? <rr ^ <rr w <Ffar * ^ 4<r fe?r 4 

^drcsmt <#t <n^i<f 4Pt<f csrw 's , m (Fnr ^rm i ^wtft ’fife f^tw^ 

, tife efppr <?pr sriw ^■^rfS' oTf^rtcFT ^?r (fS^ - <2-.o.^ c^p^t) i 



fear g-.®.;? § ^#tPTf ’Ttt^r 


c^r ^rt^twr rpt 

wOTT, stiff Tf 4 <pI5 
cub ffW ^ifina-vi ^CfT 
*rtf^?r sw? fer ^tT'sttt ^?t 
\ stwipr^T i 


<s> I ipT (Flume) 

W ^dlWfa ^TKTWX C^H f^T? WtTT^tT, sTfff TT | 4^ s fi5‘ CWf& ^tMT '®if'oi£H CTT? ’Tffc’ 2f^ 

fe TTpom ^?r ®tc<f ipr ^r i 4^rr c«!W tt ^ ^tm ®mr *nt*r ^»?r sppg- <i4tcti<t 

WT ^mr I IpT SPEC'S ! t? rai Tf'®‘, ^ 5 ‘°WS‘ <n ^Tlw ^FT (Vitrified clay 


pipe) WT ^?T I ^ *TM ^#tM<Fl<T CTlK PltP, 'STtWf^ ^t 

®rif%<! <pd<T *tm w ^ i ^ <pdtarf?; ^faFB- <rr <Ftd<T f^rr^ 's^ 

^T’Pt WT ^?T I Tt^TTDit*t ^T ^IW® '“ffS' #‘t fe?T IpT WT C^TC®’ PfC^ I 


S>8 


^TtWf ^Jfs^ WwSl 




(.-■ib •Tt=rr 


io | (Culvert) 

ptf ’fife c^H % ^iw <rr *rm % fe?r 4*n?r c«r^ 's , m fes 

f^wfr TT <IT<r3t<T <RTC® I 4C¥Ca ^Ht<T ^TC?*r ^fd<T I <F° v fi£F&, 

m tt c<Tt^r ^rtfi5<r *nt^ w *m \ ^t^ht tfcs 's 

WT Ws ’TfC?T (fe - (L'S.io Cif^T) | 



f&5 f.O.io 


(?W *Ttf^?T SOT55<F C^T ts>J; 
w tt ?r®?r fer 

C«tW '3' s ttS‘ CTTTfa W^IT 
wh i 


ii I wil^l (Aqueduct) 

ctt? f® ^rc«r >xm c^rr w fep f^wm <rtc^ ^?r *rr ¥ift> wmr 

w wr ^rrc^rr isr^c^r (3 ^t^iwt <u<ri^ f^wM*r •tni^ 's^ fe?r , tif*c c«iw 

'3 < TTC^ CTTTt^r (f&iff - (t.'S.ii C'l^T) I 


Sxf 


^=T '5R‘ lilW^K C5£5=T‘ i> tOT# 




(7TF « WgWT 


fe (hO.ii % ©i'll 1^1 


I i£PT-’tlt*r (S-pipe) 

CTF 4«TW<T 1%|t «RJ*l<r w OTF W fkf5R ^r ^PTTsr *iwtc<r 

fk? «rw¥ •tkt fk?r ^ftk sfk^® :y w3‘ ®tfk^> ^ftk wt ^?r *tt i 
cw® '5®rc p f*i‘ % we® ^?r fkrm kk 9 ^ - kkr 

<mg'« ^?r (fe - ot^O i 


c5'l5 


^®nw*r Wwsi 



(.-■ib •Tt=rr 







W i £%T*r (Activity) 8 <PW fwwtf W&PMW wlf^Fft fipf I ^HlZWPP C^PT C^Pf 
trwtpm <p w fww*r ^wm <;<*!& w? 4ww<pt^^ffa$f^¥fofipTi 


>\\<WV % CTT Wimt¥ CTT f^WT ^#%T I i£PRT f^lWT ^TOrr CTT? 

’Ttfe 

^ fes, f^r^N^r *p*r <Ttlw ftwr wc® ^ *rc#tft xrf5<T ^ c<rr*f, <#r s^rc^ 

^|R>(.<1^ *t1% <P»llC'o C’Tfr (3'Tf¥l¥ <> IT S T 5 T I 'STf^W <U<l3j¥ 

f?iwr <Ffrtwr <u<r5i<T ^ ^srfw wfa cro^ ^rr's^m ^tki w i ^r®- cr*r «rrw ^ 
#f <ra 4<Ff& ^ 1 % wi% fe=Tw ^r% w wr ^r w^s *n<rc<r i 
^Ttwc*r wN^r ctt? f^iwr <Ft$rrorr i (3 ^ 

<M<HC'»<1 ^TfW «tfiu> STS.fgft 'STTC^t Wf^t *|fi CWT SB's I 


&«* 


^=T '5R‘ iif$Wt=T C5t5=T‘ i> tOT# 










*llci|'G3 ^flJlTR (hO 

S'at^'Si ■ 5 ttC*f fN> 1$3F (V) f^T I 

i i <u.a<i ^tktwj Sc'siRi'® ^#r < it?;' ! T c«iw ^s?r c^rrw <> fc5‘ 

ct^hw 'ftoffr wr ^?r? 

*T) 

*0 P 

’sr) "b#5ti^ 

$. i ^Kt<r % c«iw % <#r ^ ^ ^ c<rt*msr 

c^h; ^r wn^lTr ^r^Tcsrr ^? 

<f) R-'srw ^ 

*0 fora*r ^rfB- 

*0 ipr 

*r) 

vO I vsjwf^ '*D'5t TTTC«T^‘ f^TTsK C^K f^rasT^ ^liflWT Wt ^?T? 

<F) <FN«tif 

*) P 

*t) ^rfl^T 

^) , t^^iirarr 

8 1 otb- ^wrw ’ftfe (?tcwt ^r ^wv®r ^ «Tf5tv® ^rf^m 
^0 ipr 

*T) 

?T) 

*r) 

(t I ®tft Cvs ’Tlf^T <MW> 3S=T OTF ' i TMa‘ SetlCl ’Tlfe Srovof wt^T 3£v® <pvo^ 

^<r srm <rr <tkt ^1w? 

¥) io-i$. ot.R 

*r) v-^ w.1>r. 

*T) <t-*o ot.R 

*r) *<t-k.o ot.R 

vb i ^rrtsr % %r sim^r <?m f^iwr ^romr ^tktot 9 rr i #tf 'Sffrc'o ^rtfsr 

<rar w 

^>) 

*0 ^rcirr^Tfl^T 

*0 ipr 

*r) ’f^r^rarr 


S>b- 


^®nw*r Wwsi 



(.-■ib •Tt=rr 





(t. 8 (?fF ^Tt®Tf ftsft (^feT 

■ crr rm ftfe cfetcRR siffersM <i s k.'® 'Q fec^s ri<k<m i 

■ ^rr sjfemr feTfe ffeR fe rircrr i 



MRlCRR CRCRR fetRfef ’fjj’ CRR RRSIR <ufe (^W/ctH) RlffelRfet I ^ RR^R CRR 

swp crr rmrr ^ ^wRit RtMfe : Mr, rrmcrmt ^ crrtrs rto ricrm i r&- 
felCR RfRlRTs: itr CRCR^ 5> feR/CRCRR* (fe CRCR^ i fiifew) 4R°v (tb fetR/CRCRR* 

(^ few) Rfe tcsm wr r^m crr w w mr rtcr- i ririrts: ^r# Rfe 

■m^gRR M'3's1'g'3 3 ‘ ©rfe (Command area) RCRT ■% CRCR* 8 MR wf^T CRR RMR '5p r 'sfe 

MR RlR fell ^o fRlfe/cfe CRCR- fife/cfe RW M® RTCR I CRR RMRR R 
RlRlRRs: CRR RC3R RlfR 'Sc.'shi r^M, ’sfMsT§'3 r ©rfe (Command area) RfRRH, 
Rife RRj, CRR CRbjCR ^T <P J 1 5 1 RRR RT CRIRR RRT Ml ^RJlfRR 'SRR fe% R*CR Mr 
RM Mil MIR fe 4MM fRCRRRT RM RT Ml MR MHjt; CRCRR Rife MRRR MR 4R°v CRR 

RM Mr R|i»®t*i<P MR RT I voft; RJ>MCR 4R° W«tR RTCR CRR RT CRCR> MRCRR fe 

RW RtfR CRiMCRR TO CRR RM felCR Mr RM RlR CR RMM Rf3R RlRRT R1RR 
WsJTRRM I 

CRR RM RlMfe : felt (RffeTR RlRTCR Mr RM MR RTM I RRT : 
i I RRM sfRRR (Layout) 

5. I CRR RM RRR (Canal excavation) (flR° 
o l CRR RMR RT& MrrmT (Embankment construction) 


i I R^*ft sf^fUR (Layout of an irrigation canal) 

RRM RRRIRR RR®tf& fa^Rlffe RTRRR CM RfRICR RMTRR RRT MR RTCR 3 I 


cm rM Csft w|r mt 
RRW 5 CM RRR 4RTR1R 
MjfiT CRfWf MR MRR 
RRCsRCR I 


• m- i 

RRCRt; CRR s(R>?r 4RTRRR ^R# CRtWT RTTR (Mouza map) R°£f^ RMTs MR I ^ cfert 

RTTR’ fRCR RRjf (flMRRR iRCR CRRTRRRR RI^Ivsr 'S Rf^(?M fel% MRR^TCRlRR ^ CRRR : 
fe, RM, fRR, WRMR, % >SftR, Rlfe-S, RMRT^, RRM®f Rfe 'S \5TRfe ReT^R - (3R° 
Rife RT M-fe& RTM (LLP) IfeR fRffe R^RC® MR I ^R^t RtCR R# 

fifes RRR CRRCRM (Irrigable), CRCRR MMRT (Non-irrigable land) ^R° RCSRfRRlR 
wfe (Potential command area) RfeH IRRIRR RjRCs MR I CRCRR Wl'SMg^ wfe 
RfeH RlRlRRM: CRR RC3R RRT^ RMs| (Capacity), MRCRR (R^R fRRTtR (Cropping 
pattern), Rife ^R& (Soil texture), RfiRM (Topography), RllR fesMRR RRR 
(Pumping hour), RllR RTRMCRR RMsT (Water use efficiency) Rsjfe 'QRR fRM 


SsSs 


'5R‘ ifl'STRHRtR CMsRROT^ 
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i trfpf ww i£)®rt?>i?r krr wr *rK ^?r w cti^ bh^bt^ wfe ^tItrh wrirTb: 
i.v crpf ba f^t/CTws. c^tt «r<ffc *8 crpf so ^^r/fo&p-M* i ^wca 

< TTt 1 ‘T C¥K (PR w C«1W 9WR b| ftCR-ftTT WIRb 3TPT I 7R^T f*TC<M WW BfMH 
^TRRiT^Tl^ t%%Rs <PRIRM?f R<TCb ^?TI KlM^ (PR WsF Wfe 9#5 TH RKRTb: PRtlw 

8 ’TW ^Cb 9 TfC?T I 


• m- * 

(pflWT RTMW i:^ooo bJ^TTCb ^ KffRlfw wfRP’R ' 3 T5TTT KIT'S ^IFW ^ BftB 

fijf^B Wl^R I 


• m-v 

(PR K| < P5i^'S 3 i£|«TfRR RfilBl wf^T (Topographical survey) Wl ^?T l ^ wfrnP’R W^TT 
(PR •Tf 5 Tl^‘ JTBHj 'Q (PR DR RT ^ fbR’B RDT ^?T I K(f®f[> (PR DM 5 ^ 

btt'S' bt§^ |ws wm wmh BrrRnwr rc<t wtfer cwr ^?r #Tbtw «® icr <#r 

RCRT i£R^ ?WKt (PR WRf iXIcTfRR ^Rflj ^hTST RlRTT (Rough out line) OT¥f ^?T I 


• *d*r- 8 


<tfwr wf^sr >irh»ij sn$ 
Bstrif^r dftwf 'smTT'ta' 
ftf^s bI c«tw uahis. 

<HI(.« I 


4 Rto RfiBf wf^PT kits b^ipw ^ 4Rf& (Sf^r°v c<m<T sfc w ^wbr adIx'® 
DRW ^ f&j%B RtD >4Rt; 'Sm>b| =TT^7T (Contour line) bRDR Wl I RlDTPT 

wst$ % 's % ^®rm crh crr ^®rm rtbrt bm^s d wstt Mid 

wi *mr i ww ^rrcer dafe. crticd kti<^ 1 b<p 's Bj^Rf^rwpw ^ BI^b <p<kb 

i 4*R *rawR ^rwhiB <n*rr « wiDrd 's^ f%f% rcd ^Nts, 

TTRTR STtfer CT^ <R!Tb | >X|R¥Ca <TKCb (PT^ 

•THT (PR ^T^IhTSR (Alignment) ^?T I ifl 1 (PT^ •TRtSWl 1%C5T 

^WCh'Sl RRR ^fTTUT BTPrm ^ birr l^srs- WIW £^<T<RT?Tb I 


(pw 7 twstptt Qthr° c^r^rtra 
fhf^ wr iiif fhf^t 
^TfS-’W ^prtra 'SthiCB 
^k*R 41(5 s^b ipt^ 7 rNT 
»w ^ i 


• m-z 

(^Pl° C’T’TIC^ (PTfr •TMTaRTl Wl : 5TPT ^ l^sPTS b|^|(.<] RlC^ RTC*R ^ll^ 

^cb ctt rrt ftofer ’W wr ^?r i 


• m-<b 

cpr ^Ki¥ ^rfriw'T wi^ rrr rrr <ptf rri¥ fesrf^r ^r«Jr^ ^ ^riiwr, 

KR^Bt, ’Tf< TTR, BMChC«R TTR (Bed slope) iBJtfT ^RfhS ^RICb ^?r I i8 

$> z*> W^M. 8NK ^RBt CPR WR (PTF RW1¥ ^TfRl¥ Wl#r 

<h8A ^ (PRl^PTll ^<tT (R, (PTF RRR TTpm ^ R|1^ '3 <> R I 

4 (PTRRT^aR^ I 


^TsRW'T WwSi 


ioo 
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^rt#f <t.8.i % (tt^ (Tr^^ri^'srr^ 



•ipii'Bl (Discharge) 

c^ ^Tl^ 'srWsr 


ib- Fim/OT. 

is Fm/iFr. 


(^ ft'5w<i>) 

(i R>'®C>f4) 

(J>A f4'Sc>T4) 


o.'O 


o.i 


o.'O 

oA 

o.^ 


i = i 

i = i 

i = i 

sWR® 'ilPl^l M'®l'<l®t, (PiGUi) 

O.O® 


0.^ 

% c^lw, ((vj'Cl^l) 

o.i(? 

o.io 

o.o(t 


i :^poo 

i :^000 

i :\ooo 


f«R : sfsm, bS>S>* 


Ftd *ift wf 
* 1^ ’®T foetRl 

^prtra iff fifr H'sH'IT 

2TI^ c«lw TflFtW 

cw ^tcsr fc4 lairs’ i 


I (TIT *1^ (Canal excavation) 

(PTfr *Tl 5 Tl¥ •t^'ft 'airlift OT*fT ^ITW CT - , (PTfr •TMT 'SFTI Xtflb C¥W3 'STNI^ - 

(3W3 WS SJWIWT ^?T I 4 £ffeF¥t¥ fesff^T '5^TlC<T C<FH C4H C«l^ 

■sr# <rr c^ % 's ^THro^r c¥c*r ^rrc?r wr ^r® <ra fo# <rtc® 

^?T ^ ’fife- %fe?T (Field capacity) ^t sffer W^TtSw (Compact) WT ^?T I 4<TO 

TOT ^<W'®T STO' C«f^ CTT FMt¥ '®MOfC*l?r TTFT 'Q WFFl<T ^Tlft Xtf& C^ ^Vt^'C^I 
CT^ faw 'aTFTCa ^?T I ®T¥T <TWC® 3£<T CT, (PTF FMI<t *[# ^ ^ffer 

w^rfSw c*k ®r «ftw 1 




'S I (TfF *H=Tfd 9 fF5' taRi^f (Embankment construction) 

ctt? *tm c«iw x# fet ^riwr® : 4<r ^ <tm?; wr ^?r 1 Ft^rm ^4f^® 

-sn15?r ’ff^TH wfB^a (Filling) ^ifENt *WR ^?T W ^ CT^ *TW 

(Balanced) PTF FKT <RFT I #s sr|f& fe?T CT^ FMt<T ’Tl^' (‘I'SFFstW WlBw WC® 3£<T 
OT ®T ’ ® ^MC'RT ^?T I 


WtfflrpT (Activity) 8 (?w ^TMt frsfw stfwwP&iPTt # #? (PW ^Tlwt *M*t ztf&wt 
*mtfcr i 


% J 3 k ^'»lw C¥TC*Tf (PTfr £|?»?r ^1'35<llilCt?1 W*U (PTfr *TMT 'ft5f?r c^H«t JlfW 

sn^rr «rm w®rmFF i c^rrM^t skt^ w fosfr$w« ctt ^tm wi^ 

2|(.ill®tt ^?T I CT - C^tC 5 ?! OT? •TMt W*!! 2T c tTr 5 T, '*f s R' $ ’Tt^ H'®Ri<p<i c r Wl Wf 

^mr^rri 


^=T 'SR' i£|' 6 r^HTO' ar$Wt=T C 5 t 5 =T < lOT# 


ioi 
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*llcil'G3 ^flJlTR (t . 8 

S'at^’Si ‘ 5 1tC*f fN> 1$3F (V) f^T I 

il RW^Rs: <p*ill> 2ff2F¥l¥ R'RflW CT’fr •TNT fe1% WT ^?T? 

*0 <t 

*T) 'b 

^) 8 

^.i wrCTM^^^^ < trc^wwr^?r? 

<R) iS (tooo 

*T) is i.OOO 

R) is 8ooo 

^T) i S b ,ooo 

o i sk.<m wlwtifS’ 'Sffe ‘RffRH ^rfilw c^t^? 

^) a 

*0 ^ 

*T) 8 

^) O 

si otb- fefe to wf^r ^T®r ’ff<i>M-rr wr ?<r? 

<F) C?R CSt^T 

*f) f*fawf wf^f 

*r) femmr wf?m 

*r) ^fwrwftn 

t? i ’Sct>'®r fRf*ft eTi^r rt #1“ #r? 

«r> wr^rttR 

n) 

■^r) RxiwK^rttR 

b> I CW CT^ ^TRTl<T <pf^a <3 ^T RfSf *l<rM<T MR ^?T aW ^ CRT? ^TRTlW 

#tRI=T? 

^) RTRTRpW (RTfr •TRTT 

*f) ^TfWRTRWb OTB- 7TRTT 

^t) 

’R) WC^t CTT^KT 


io^ 


^TsyrtW'f Wwsi 



(.-■ib •Tt=rr 





*r$r (t.(t "sr^r -s T^tc?r on> «rt®Tt ft® 9 'Q 'srtfS' *tf?roH l^fTr 

■ •srr^ Wrr?r #w <w w tef?r « ^ <i#t<r ’ffwn ffe% wr® w or wrc¥ 

wfer ^titw i 

■ <wwrrM^f¥^ www4rrwr® wwn 

■ -sTtl^ ^5f6T^ ^ff^TK f^Hrr ^mc^r I 



OTF^fc®fa<W c f 

<w *tm fwffe w w fet i wrw cw wt<rfe® : ^ cfebjor Hcwa wf ct) 
cttj w w ^?r wf i w 4 ctI^t wr w?r cwr, ^#r * wit w w 

W (W *TM fefc W Jffw fet (W<r (Labour) *ftW W®M ttW I CWTT f^ppc^ 
tt w ww ftfwoi #fwr #f tt Mr?: w wr ^rdt <j#r (Eearth work) ww 
C5BT 1%f%<F WW fe?r WW I WIW CTO'T few CWF 

W^iltflr - (3 f®«T Wfe Wfl ^TW ^T$f W 3 !?) Wf WT «TIW I ^^1^ CW WTt ft®f(r Wl¥ 
wr cwrr (TiT f^rwr <f&w fefe w 4<Ff& ■sum (Mason) ww (i w wMt « 
i 'Sf i T (Wll) (W C^IW rffw <Tf C^r W° (?RB iXl^lwr ^.Vi WW *Tl®TT Wfe 
<F?IG'® Wg<i (fl fcfeW Wfe ^T®f Wt W I (flWfe q^^TT C*T, c<p|c*s f (3<pf5 (PTl> Wfl 

^ cvtywt <w wr ^1w w^r ®r wr^ w<r w wn®f w c%pr ^iw 
wwr wr® w 

^tror <w wr M?r 's ^r# ^ftw ^rfwrr^ Mw fww taM fw wwrr w 

I 


C 7 ^ ^Tt«Tt Zv\<\<\ 

Rmw | 

R^'ST^Tf C^^*i 

w 1 

f^rf^W, caF 

feral 1 

^torr Mk « w^r, w 1 


»rmwt 1 

^P 39 !^ «Tf^ WT 1 

■■i^W I 




^-■^rrfe <^w, feifN - f 5 rB' 's 


nr wr wrm www f®fo w <w wmr 


Ivors' W*tf (Layout) ftsfrt Wl¥ W '®t ft[ir3<M c f WW W I sWT 5 !^ (W WTf?r 
(Centre) W (Upstream) ^<f\ «lf&Cs (Downstream) WT #1? ff& <rr 
CW (Peg) ‘«f fsiTs W I (3 TjpW WT ^.o t^rW I 

(fl^rtw 'Tw^t?r ct, cw •w w ^rw <w ^r^iwt fel% wc® w w ^k 

<w cw w w w i fe - <t.<t.± ‘*r’ « ‘^’ ^ cw ww w ^rr 

<w wmr 5 trro ^ w# cw ^ few fwlw i v w ‘®’ R^'s 

cw ^cs- fes w^rr <w #ra ^ft: 9 rrff?r ww cw f^x fw*r w i ww c^m 

W“tT #1? 9 Tf6' ^tf^3 WW «1W I WI WCo CT, CW 4T& 

(.<p(.iy wl^a <w (3^ cWrr w i 


JO'S 


'f^T 'SR‘ 'fl'Sr^HW iir$W[=T C5t5=T‘ i> tOT^‘ 
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fm tt.tt . i 2 'a[ff R>'« aftfClifeiii f?lf*lfc CST5- ^Tt 

^ I <p|^)|C.»il (Structure) 

m fe?r *tm fa1>f ! B<M c r <rai<t ^ ctt? ^Ki¥ <#r f^iwr ^rorm ^ cw 9 f^r ^rarr 
(Drop Structure), fwt®t*T ^raf (Division box), ^Tfcart (Outlet structure) 

f^ffr Wf ^?T I itR7¥Ca ’5R lr fI ^Rs'sa Klc.ill'St^lil'®! OT*IT CW I (,<M*il ^ 

'aj<i<pr&Tc 5 tf fefe c*r*r c^g - *n®ri?r c^gg 

<l<ll<l<1 ^?T liR?. ^ gg ^<l<P&TCgfg cg*T (PTfr gm W 5 tT faR'3*^'® '®'l(.'U‘ r fg TT|«T 

(Bed slope) ftsfg Wl ^?T I 


io8 


<rc®rtOT»r Wwsi 
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^ I *1^ (Excavation) 

CTF ■TFTTsr W W ^ feiisK wkwT (Control structure) ftafe Wl?' W W WTTaf 
3 T°WM' •TMT tafe WT W I f*ffeife\s s tM'SX'W ^TKfWT ^IW W*T WT 5X*l ^TTC^ I 

^) C' 9 tf^tv (Pegging) 

^ w w T$t> fewr wkw Tqwf x#r w fkrt w w c^tfe?, wr w (fe 

- (t.(t . i (FT^T) I W'j’ft^^TP! ^ P 2 I 4 'j’^TTCW tcpst ^<T ^TMt¥ 

sfTlfe'a kw «1'S1-s|vs>r festfetf'® ^FJsffe ^'sk'afa (Free board) (FTFTWW 3 T 5 (K I 

*T) *iRi*t>biw e f (Removal of vegetation) 

^Kt<r c«x<f ^rbtM fe^ixs- tw® ^<r c^r^rr ^Mt?r ^arntM srrwr 

WVfSw (Compact) ^Tt I 

’t) 'STtfS' CWTl <*R?, WSJltt^iW'f (Placement of earth in layers and 

compaction) 

\5tptm wt<r w sFrrfw ^rrw kwxsr ^ vtf& cwrr w ^ wrx® 
w i sffww ft", fe. w c<rf*t ¥if& pw ^1w w i st% ic?o fk.fk. w^ vtfij cw«t ^®t 
'pv[©f fe?T feff5x?r 'StVfS'W WX« W I (^tv? ckit 'SWTW wfeK^ ftaf?r ^rw> (Cube) TT 
felfel'cW ^sTfW'Ta: ^T® WjXkf^ (Hand compactor) few c<l <u<i^jm> 3X?T «nx^ I (fl'sW 

sfffeW fe. fer. W^ X# CW=T wkSw W^ (PTF •Tf'W 'SFU feetfet*^ ^TffeaT *fw 
w^ <> rfc?r wr ’’ixw ' 5 r® w^ ft®fe wr w i kr vtf& kfefes 3 ’ 'swrr ^nx^ w vtfib 

fejfST fefetX*l art wfBw WX® I Vtf5x<F <#T sftW *¥Wt¥ (Field capacity) 4T?T 
^FTXST 5«« WVfSw (Compact) I 

V) *Tt®Tf^‘ £f?XB^f^r CTWFT^lk (Cutting the canal section) 

^ww wi<r w fewfe-ff ’ a w^rr ^nfl ^r«fr^ ^rrw fe^rfew, wxtcw 

iw twtfe 31'l^ww ®m c<rx*r ^tm «iw wr w i 


^rprtw cwr iatW®Ts: 
tlFtfewiffe wr 
wr '5j?r i vd^ 
'WSW R'fttm ®HI 

wn^ « 2w ww 
atm^FT I 


8 I ^ ^fefe ’ifeilbf (Volume of earth work) 

WlVRW (FtX*r ^JTFrlWa: (,‘ s t6a?, ^tfefertlii |<j>fe><i (Trapezoidal) (FTF^rHTfefe Wf ^?T 

«rX^ I (FTF ^TIW ^ (?¥^W (Area) Wv WHX® Wr^T ^T^Tsfe 'srll^' 

kkfH fkfe WT W I 


(TTF^rr ; 

^TiwH^^ri^tFrrw^T 

CTT? ^rxw gf^C^'Sl = x fe5WTC¥raW 

cvfe Vllt W5-|<t ’ffesm = (PTF •TFW st-sto^ tWd x C>TF ^TFW frrk I 


Snfe^ k f 

CWf ^ifeffer^vr^lw CTF - •TFW WiXTCW 2|^ kr wRbfeibl^ Jic^lc* 

fe^lfeacw 2 f^ st? ck^fefer^ w «o ot. fer. ^rtwr ioo fesn <ptf 

^TM fefe WX® #r kkm vdt W6xs 


io(t 


^=T W ifl'SrWfW 'TIW’W C5t5=T‘ i> tOT^‘ 
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• t'srsr § ^ 9 f^rc?r *?1 «i|(.<i CT'fr •tmt ¥if& ^fijR ’’tflwH 1^f?r <mw> ^?r 

J l w l(. < P *rf?PFl?r ^Ti^Tf ^TW ^mj<F I (,<Mlf CT'fr ■Tl'TT <3^ «Tf^T ^ ’Tffe 'aP’fW 

<MG<I I CT^ •TMT 3 Tf*Tl3‘ c t'« J lfW'»lG<l \stC^s ^13 ¥tf& WW 

®t*l|t><iqi < tfC?T WT ’’fC 5 ^ WT ^5T I '«T3 < ’f3 1^3®t|$,«i^\s *T^*iT 'airlift CT’fr 

•TMT ^fST ^?T slWf'SFR'® (TT^ 1%lsr r l' ^T^lWt ■Tl'TlTT ^TTOTT ^?T I 


io^ 


^TsyrtW'f WwSi 
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<t.<t 

■ 5 H7? e f fN> fN? (V) f^r i 

il (fl^SFr sllvbfifH W fsf5T?T CT^' i TM ? T i: R <Mfi® ’tfi^r? 

W) vO.fi- 

*r) fi.fi 

*r) s.fi 

*r) *.fi 

*1 (TTF^Tirr^rtlt ®rS||'G<|^ R 

^>) Ooo 

t) ifio 

n) ^fio 

*r) 8fio 

vo i c^rr ¥tf& <i#t<r ’fern Mcm c^ca £ ^brt ^rrtsr 

#tw<i <F<rfi® ^?r? 

<f) ’tNOTC*!?' iri®r 

*0 voMCH'C«t^ ttk 

^T) *TM1^ ftf^IT 


io<H 


^pT V5R" lilW^K CStS'T'JlOT# 
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i 4 i*i 


's umIw i 

iD CT'fr *TMT ^f? C’Tfr •Tl'TT SW?' 'Q 

*□ *tm ^ Iwtfe fof?r ^ ft'Stfo'a ^far f^r i 

«□ #»tw% CTT^I^sfN-^cs ^?r? 

80 frum ctt? to f^iwr f^r i 

(?□ CT^ ' i TM 2 ffe]TSMt # 1 " 



(t 

i i ^ * i *r o i *r 8i^r 


a i ^ b i ^r 


■‘Tfrch* 

i i ^ $. i ^ oi^r 8 K 


*fli<fvo 

i i ^ ^ i ’sr o i «r 8 i n cn«r b\^ 


*\fo(i. 8 

i i ^ * i *r oi’t 8 i ^r <m *T b i w 


*tfb(t.(t 

i i ^ * i «r oi^t 


^®nw*r Wwsi 


iotr 



^ cw cm 


cm 


ctw ©t*tw cro?r ©riwt^ *t%iH ^t% wirt gffl*r ©rarrirr i 
CTt^r cro?r w ’Ttfe ^© <#$ «t?r 1 *1# ©t’Rfs siw ^'s 

cw*rfflT ’ifew ^t% wr Tlrr ^ wr w©1?r ^»tw ’life c«iw 

c'Ttejwt ^ i ©it: ^jf^©tw ’Ttl^ qcqu otf 'rn=Ttrr 

(Lining) CWfa gtf3Ti^%r©T (^lt W5T l ^ gft^m Iwft ^ *TT, nwt CT¥ 
*tw ^K’m *rc?r ^ wi?t w n?t g|wh$t%r w'ffc^K <3 cwtw wr 
©K^jf I 

n 9fR& *1# ©f’lTORf 'S ©1?1 gflwi?!, CT¥ *tM glW’H' c#^ 

n^x ct¥ '^rNt w : fft^ re f 'Q c^raT^r©, *rtter ^fkt g|w*i«T 's c^tf giww 
^tlw# nRX © (TW g)w twxif^ 1w?r ' s <u<i^lR<pq^ R'alRi© 



*ft& 'i. i 9 Ttf^‘ W^DCim ^S?T 'S W|^ gjRxpl^l 

■ CTO?T <#t #»tW ©t*IW ^?t \3 W© *Ti?!T?R I 

■ <7iw^^^#^g|1wi^wrTiTr^t ^4rrw?rcw *ti?it?R 1 



^w^riw ^i??rlOTE*f csrfS’ wtTiwrMi 'Stfe 'srtnr ©© ©f^t wt'Q^slrr wW 
^g*ig^ 1 ^ >5 ©f*iw c<tf*f wt Tlrr ©w ©rfc3T «w >stfr cro?r ©rfwt?r ©rftt 

npR ©ifw ^FT WlWt Wt I ©it CTO?T *1# #»rw ©MW W npR #»tW m 
s|I©<p|?r WMt ' f rirr ct q w ic<p qfS<p sjt^lT stlwT ©(©jftMiw 1 

# *D ^Tter cto¥ * 1 # ©mw w *hm npR #»tw n?t gtfwi?r wr Ml?r 1% wt?r 

IwM cwrwr 1 


i I ^loil ' 5 T < 1W (Seepage loss) 

CT¥ w %?r '*m ^ gRilt© ^?T ©^r 4?r 1w ’Il^%rr (Wetted perimeter) 
fer ct ’ifeK ^1# -sril^© gm wit: wi tslwt ^t^iw 1 ■sril^ gtwinc©cn 
|rr^rr ©j*iw ^TOT3‘ c i© ^^[©wr ©«• c«iw tto «w w ^riw 1 ^ |rriwt «f 9 tw ^rW3‘ <: t© 
Tj‘©tW ^£© ^ 1 wr = 

W) '3iii£|<i-f (Percolation) 

^rrstnw- ' ir f%^‘ ©t^ij •TNt3‘ 'sjlfDn ^ fetr ’ItR qnlqR l^spit ^.c^i 
(Vertical) «1^r ©it; ^Flt ©q^ctis#® ^ w^T’Wtr ©l^]R© ’life 

^f#lt «f 9 tw ftc>ic<i w wi ^?r c^wt in ^ 3wt5# isfecun ^r 

©if©^ wt ^rirr ^t cwt^r wtr®f *iw ^ 1 n ©j^ ^rrsfi^ps 

CT¥ «Tt=TT CT etfiin '3 9 i?‘ %?r ?©1% Wt ^ CT «tRi<] •jic'Cn (Soil texture) 'S 9 f3‘ 
Pi©n <pw 1 (.< 1*1 «i = (TW *tiqt '<ff^‘ ndSq ■srlfDc© (Clay soil) (1©R ^JlTr ©c<i n 
©(9f5Tr w*r 1 nt^ w'fl'st^ri ¥|«f^«= «rtw w ^iW I*ilq© ^;©3TtTa‘ 

gR'iwr c#r sriw n^t^rr ^imwt (Compact) « ’nfe wt^r n?t w 

%?r ’Til^r gRilt© ^3Trt?r m w ^rlrr 1 ©riTi^ c^r ■srll^ w^iTst^rr 





CTF 5^ <3 57551551 


5U5 Tit 515 C5i5 5l#5 w Ri5 ^iu^i^ 515^ c5f*( 55 i wra ©tRiG 1 ® «j2(i5 ir lT 

5 5 5 c f wr (Plough Pan) ^n<pc®i ‘ 5 1'»l5 K^ITK'I 'oiw<p 5>5 55 I wfs[p5T >5 K5W C5f> 
•TK15 51)55 1515 ’fife' 'SG°m (Groundwater table) ^jTTj, 15U 

51515 55T Rl5 £15115^ 51)55 155, 15U 51515 WH51*I5 UK, 5#5 elTTKpst (Soil 
Permeability), 15U51515 ai^tKt (Cross section) ^sTtfe 'S 9 t?‘'3 R55 515 i 1515 
'srt15‘, CbT-KM 5l1t> 'a >iiliK 51 fat's 5l5l5 c (s 5t5 5fa(5 ^rKl^c^i 5,.£ (K. R. 

o.cso (71. fsr. 'S o.5,£ (71. fsr. 5.171 SflW I 

5) C*1W (Absorption) 

(71f> 5K(5 55T Riti 5115 slip's 5'35(5 555 (7T5' 5 K 15 P'3* 5RRPI5 (Wetted 
perimeter) ij'sRm 5 RR§ >55155 Pi's* '^'STTlK wi (71 KlfP-si K5U5 '571 '5lt5> 1*155 
(Absorption) etR's w5w 5 tk i 5\g5 frsR 551 ctu •tKItt < 35 ( 55 ' 155 51515 iut5 
4 55155 K5U5 (TlPf 571 I 4 55155 K5W 2T7TK5 (71U 5K15 5lR5 5#5s1 a 

45 uH551^ 5lfa5 55165 '355 R^5 515 i «(p55 (Percolation) ^Ra K5U17I5 
< 2 m %TTK 5?m 1*155 (Absorption)l 

7l#l fc.i.i 4 C^t?T s^TTTK ^TtsTlTr KtPlK ^tK^TT 5^T ^5t CKTlt 57^17 I 


7l#l 'b.iA gRf^2|5l55l5l7l5lfe^5W 


51515 2(555 

«1555 

2f5t55l5t 

id.o - 5o.°% 

KM15151 

'b.o - 5.o% 

2KN15151 

i5.(t - 5i.o% 

51^5151 

V.d - \1.o% 


(7IF 5515 >s =101*1 -3 ’2 5 THf 

's|=7stl5 f5fi*l?l, fiRTM 1 ! fel 
's ctt> *rprf <k<i 

’life ^ptusr 'siM5*l\C*f 
^wmrr i 


2 f%¥t?r 

R=PRa ^55 WW 5*15 (71 CM 5lR K5W 2|R555 5*51 51 551151 5171 I 

• 15U «tK(5 WIWK 45?, ^’’IH «(15t®t15 fKSttTTt 51 5TO151 (Compact) 51 
551 l 

• 5sfcr (75 «TK(5 5515*1 45? 1J’*1W 4135 (Clay) 5 # « C5155 (Cowdung) 

sKTr^Pi twl i 

• (7551515 5qci5 45? ’IPRrPtI (Polythene sheet) RlTl 1H15* (TfTTt I 

• 5^5 (71U 5l5l5 55171 1551 ^’Rlf (71 5lfa5 7® 5l%55 551 2(15*1151 55 \at 
5T55I5 551 1 

• (DU 5l5l5 5lR5 5#5st55 551 2(51555 5% 15l*( 5151 1 

• 'StRC's Kan5^5#1^5 5r«W5t^5l55r«ll51K 5-7IN C7I ^15 551 1 


5 I 5RRt^»55 (Evaporation) 

(71U 5l5t C5C5 51^%»5(7I5 W (71 5155(5 5tR5 K5W 55 5tC5 5H1«55 ^tRs 
«15U5 5C5 I 5 5555 K5W |5tt7r( ^551715 ^5515 5|% 5551 551 5151555 %7K55 
'sK' 3W(5 5W 55 51 I 5 55C55 K5U5 5151555 55£f K55T715 5 C5W « KS'W 55t 
515 5115 I 5H1 's 5M5 515515 5155M, 5KH55 (55 « W|gRt5 a55 R«5 515 I 
5ll55 ^5l5®tl55 C*i|=555 55 C5Rt 515 5P#«55'S W C5R 515 I Hwl15 555 
5(51155 155 C5Rt 5U5 555 5Hh»55 551515 C5Rt 55 I 


iio 


5175115*1 
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o I 'r'jW'SI ^ 'Q (Rat hole and piping) 

to %?r tou c^t arf% ^ <k?t «nw i *rc^st 

ftw jHilcitst (Seepage) fsprr ^iftf^T?, (Piping) l CTT> ^KI?T 

■srstT facil 9 Ttf^' aRtf^s ^TrlR TOSTTT ■>1<P®1 5 1C'®'fl RRT ftcil Rtfe W'lW 3G*I ST|7R> I 


ctt> ^rt^TT 'srtwf 'srtwf 9 iRM*fcr <pw ^ 'srff& foc*i «^f6' <pw ^st f®iH5c?i 

(Compact) Iws l 



8 I (Alignment) 

TOsjIwr CW'R ^#?r ■5#Rfprr c#t^ I aN^t# 

«iw fstfot w fe?r CT¥ TOrt 7 ft fe *rpf l^s ypr i vsft; ct¥ 
TfM crRr c^rcst ^T-rW w sihpf i pwi gntcTO «Rtw c#f 

^?r i 

atf^R 

w to ^RR %¥ crf 7r|=rr Rlw cr w riPioor TOR TOTR 
WlwlMf <pw J i»fc < tlt^5t?r (TO TOT rRT TOR ^RTO^ftRRR (Alignment) RRT 

Sib'S i 


W^t^Ff (Activity) ° # # Stow (*tu>$ Rtfw wrow tor? 4 ww wrow 
iz r sifcm rr t fiw? 



^ftR^TR o (TO5R RIIrR ' 5 lRW (TO5R TO'3Wt^ ^Sffsr RRtR CTOS’ afTO W RlR I 

cro -^RrT RlTORtR ©t«ij R(®t( *isg«is «(TOR a|IS<!>tR rrT ^ftst's TOflfeR 5 

all^RWRTOjR TjR RRt afcTOtR I (TO5R «IR5R W CRpi RTOTt RlSR (TOSRfflT ^tP[R 

ws RitsflTrr risr toisHtos «if^s topt rTOrt tor rcr i 
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m 






CTF <3 ^T^t’Rr 



'b.i 

J il5^ J ’’ffc*!’ fD<p fi>3? (V) ftr*i I 

i i ^ts=Tn^fc*f •sjirr nik ^r<pr ( dtw) «n^? 

<F) ilV'M f& 

*1) 'S^b-'ti # 

^t) 1^ 

^) 8^,'5\s c i# 

^i ’il^^rr ^t ^?r? 

^) *t# Tfas 

0 ->rfm «t*iw c#r ^?r 

n) <#r <2Rit5?r *t%rt c f tit® 

-sj-) 'STK , «|^w «lw ?s5f ^?r 

« i ^rlffo spfNoch jrrtwr ^j^iw w w ^nw? 

^) ioC«lW^% 

*T) V(t C«1W $o% 

*t) ^C«lW8o% 

^) 8£ CSlZ^o% 

8 i frriwr ^rrsFFa w £|<r>i?r? 

^) * 

*0 8 

*t) b 

^) v 

£ i iift5=T ^rlfSt's (Clay Soil) (Percolation) ^ (PT.I^r./^T? 

^f) ^.oo 

«T) oM 

*t) o.b-fr 

^) 8.oo 

^) (t C«1W io 

0 8 CS|W V 

sf) ^ C«1W 

^) •b c«iw s> 




^t!=TtOT*T 
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(7fF^£f^T 5 HC# , t ? T 

•a 

■ CTT> «Tt=Tt?T ^»tW •2TC®T' s> f T r CWt ^?T Wfa C^M=T I 

■ i 

■ W^tfr sp'lE? \S Rp*IZ^ I 



’tlRst C#WI C^ b*l?r WTBSjirT CWi^ wr elW’H’ (Lining) I ’life 

' 5 i 9 tw (srt^f wfa 'sw ' i rNlrr e|w !> K cwt sicsilw i ij^lw 2ft*M*T 
wr^?r I ^«IT: - 


c s r i H ^twrpt®- '■j'zpFl^ 
■jplt: ^tf- 8tOT*rc W 
'=r^l5l 8rc®r®l*T i ■ 5 llfe 
'sr s i¥?r Grlwrsr ^rww?r 
(Wf 'STftft 
^srfw a|l>Rl« i 


i I ^tft £fC 5 T s> H' (Permanent lining) 

4 *raw?r eiw’tw ^rWsiM^ <r,W&, %R?r R^Rm wr ^?r 

^ i <$ *raw?r sR^m ^tWsfFs ?rtS ^twRsr 

’iRblRi's ctt> a|<p?i'>i»i zs, '5J5T sTiw I ^if^'S i) gfi^T’lw a|ts|I»i<p ’stw 
c#r 1w 4 ^ ^ (io c«iw i<t <7ri%) wr 

^rtrr ^i=t 'St =rl«©t«i<t> ^c?r snw> i siw’tt'Rr Ric^-v i ^ 

■2fc®T^rcir ftcvi^, -srt# 4 <r, 9 tlwr ^rlrr >w ^#r wl ^?r i 4<Fifw 

^t?r ^ *raw a|w*l«T Iwt <3?r ^iwifkt ^rf?s*f mrr ^?r ^ c«lw io 

<7f. Rr. *r# w ’tlw i 4 <2ft5T*tw IRciKRR *i%ih «rtw Tulwar 8 c«iw b i 
wt ^?r 4 <j# *rtwrr ^?r RmRsr *t%ri c f c#r ^r wr «rfw (fcj^ ^?r 

>4<r 9 Th3Tit^rtTr i 


^ I '°r^ltl 2fC 5 T‘ s t s T (Temporary lining) ^T R<P?l (TfF ' i Tt®Tt sfc'T’R' 
(Alternative canal lining) 

wiw 1 ^ iipR c»'sMt) fe?r |mwt ^ w 2 ^ 9 i%rr c f 

*n1R?r ^(’iw ^?r 1 ^ ^ ^ ovu* 

TWsT w ’Ttfe ^’Tbtt ^?r 1 ^Nt c«iw |mwr ^ ^ wt^ >5Wti5 ^ 9 iT?r 

■5i3T ^IM CT¥ '?IM MK I 131 ST WsF3 ^T?R^T R’sflTT CW'T 

wt 1 wisriw^ cw^r w^lfr ^r 1 

wN-^rll^ ^ff Iwr W ^TR%T CW^ W 

ftw *TNt (Alternative canal lining) I C^hT >5 *RW 

igiw^iTTw w 'stNM^t ww « 9 lf' 3 '5t ^nrr ^ fw^w w 

^pf?i?T!7ra‘'s ^?r i >5 ^kr, c^lt^, 

IRcii^, ’i# ^sTtk ^mi?r wr w ^rtw i 4 g^rtk fer Rw < 2 ^^ is^Hw^i 
c*r fek tt £n%'S73t ^t#% ^t <2T5#r® wc5 «iw Rwf 
^1#1 'b.^.i <4 OTlWf z 
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ctf ftfe « ftiftgmr 




ftfet 'jj.o ° few fefer 




iO 4r5ft ftfs-fftpr# 

ft# - fft(ft# (to:h) 

ftp? = 8 PT. 1 st. 

3,0 4(5=1 ft#-5*ftf? (i:i:i) 


«□ 4feft#-pftftr (fth) 

ft?^ = S PT.fft 

8D 4#ft -suit o% ?t#r, fe, 

Ho% W) 

ft? 3 ^ = 'S pt. fft 

«•□ 4r5ft ft#- ft# 

< 3ftf = 5 PT.fft 

toD 4feft#-?t#r (8:i) 

=f?F^ = ff-tr pt. ft. 

<*□ ft#-p#??-^? 

(i:i:i), =3?^ =0 (PT.ft. ftftlT 
<t PT.ft. 

b r l iflWt# ft# (Asphalt mat) 


R°f#$ ft^l 


47 #? ft# (*% ?#r, *v% <#r, Ho% w) <rf ft# 

#Pft#? ftPT ftfft? Wfc £®f? ?spj pft ftft? ®ft 4??, ftt? 
ft ft(ft ftftT ftps ftT I 

4p>=t ft# ($.% ftftr, ftr% fer, ho % 4#ft), jpr 8 'g? 

ftft? ft^ftps ftifttra ftft? ftft? ftps i ?#? prft ffe 
ftjf’T ft PI PRTlftS ?5?PS | 

4(5=1 ft# <e eft?? ftrft ft^ftps ftfttpr ptf ftft? ptw 
ftps ^ I 

ij'fftt ftfs 4 t#=t ft#ft> ftftps gf?pi ft«|ps ftr i ft? 
ftfftr? ?>£? ifl ftg=r (Paste) Pft ftft? ptpt ftp® ftt i 

ft# jftftT T^ 5 ?! ?=I? CftPS' (boo ftfSft (ftft fft*#, too 

1r#I?/pt- ftft# ftft? ftft ft? =to (ftftf ft#? §?ftT 
ftft) 4 #®t ft#? ftft ftftiftr ptf ftft? prft ftps ftr i 
4#=T ft# <3 ftft ft#? ftft ftpftftp? ftftTPT ftft? ®ft 
Iflft fttPft ft ftP< PTft ftps ft! I 

#%ffts 'ftjftps 5'S*l?hft ftftlftT Pft ftft? ftft? ftps ft! I 


S> i ftft ftftPTf (Soil compaction) ft 


ft) ftsTW ftfe ftfet (ftft? ftft) «?? 

Iftftft/ftftftpsftftpr ifl5r?®ftftftftr i 
?) t# ?f ftft?' to?? ft^fftT ^ftft'lft/ftPTftTsft fft? 4#f 
#sf? ftft ft I atfft boo ftf fSfBtft ft# )3sf? ft?Ps 
Cftfe ^ftftTft ftft l 

4#ft ft#Ps PlPf® ftft? ftft, ft? ft ftft 4??, ftft 

#3Wft fft#PT ftftps ftf I 


#ftT S ftftlft, ifeb-'l 

w (ft 'oif«R'8= lift?, a|t^ ftlwfw 


ft?# fef# ft! <n<i^«4 wr (ft «tw ^ a|t^ =r|p»ft 

WRlft ftW (ftftl C^lP^ (ft (ftC# ftt CftC# ^Nfttfw W^lft £|WftT 

fef# ft! <21^% wr I cg-^st wn Rft ftifttiftr ft! <21^% 


(Activity) t sfcw^R #? # # sftFr^R ^wi wr? 

o ftlftTl ftftjft Cftft ftftR ®t*il 2|Pftftftft (ft?R Rftig (ft^ | ^|ft i3R?, 'oi^lft 
Tj‘«tift^ £|TftftT ftft ^ft ftltsftftft (ftTftft IftftWt 

®ife e^ftiw i ft® «tfe®tw fttw wr feft w c#r 9 tfeip <: f 

CftCM wiwlft felt feR few ftft# ftfeftt'3 ft®ft ?Tft I 



fttftpTft 
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’’ftC*!’ fD<P (a/) ft*1 I 

i i sh^m^t srsn^As: w 

^) * 

*0 8 

*0 « 

^r) a 

^ i ' i fg‘ ct¥ 2j<pc?m 3#fw igtfe ^tfiftw w c^t?r? 

^) i,ooo 

*f) ' 5,000 

^f) 8,000 

A[) ^,ooo 

'S I ^ ftSw <2RlT^?r (7TFW^^^W(3f?r(?rlWr^^Wr^? 

ft) do 

ft) 

ft) "Uf 

AT) ioo 

8 i ct¥ ftftrr ftwft cwift ww >iraftr ftift, w ftfttr^ ^?r? 

ft) 'S:'S:'S 

ft) 8:8:8 

ft) i = i = i 

ft) 

d I CT¥ ftft ftCftftW iit5=T ftlft 'Q Cftlftft fta Cft. ft. ftft ftCft Sfcftft ftfts '5TT? 
ft) d 

ft) V 

ft) 'b 

ft) 8 

'b I CT¥ ftft ftCftftW?’ '$t?U liraftr ftlft 'Q ftift ftft ft^ftCo '5TT? 

ft) b:i 

ft) 8:i 

*t) V5=i 

ft) <?:i> 
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CTF <3 atagmr 



'b.'S (7IF HM! •sl^MlW^f 'S c^^I^vo 

■ <^T5- ^rtsrt c^r ^^ c nw i ^ c T 's csratsrc^g' ercrrr^fiT ^?r wt ^4?rr ^rr^c^r i 

■ CT¥ aW llstw OTtW a'SG'S aa (W ■>1" v lc<p <1=1 O'® 'Q fa^tS SjWt aitaa I 



cawa ailaa *s\*m wia aat ^ai ^afaa aaa cts aw araata aata wt <w 

«rt=Tt aWWW 'a walk's aat iflat® siciilw I awlWW a oaalac'sa ^«lca 
wwa cw aw ta Wsrst% at aw ala i ^stw aawia cws alia caiajwla 

WW (WaW aWllWW 4ai eTCTThSf^T CV|a|V|\s <RTT 'SW®' WWa i 


(wawawrtwwwfaaaal^wwtwawawrr i 


(7IF aW Wft •rot, C&m 
aw w « ^appffit 
<pls</-f ca? s|<k?i*i flw 
•UK's aw «rtc?r i cw ataf 
asFWwa wt aralww 
cwfsr^ 'srrwr 
*iRohir ^?rt ^rtrr i 


i I *P5t (Siltation) 

cas aWa 'ft-as^ at tw WW> aaaala^'® Wars ala alfa (Sand), Wa 

(Silt) 'S ditW aW (Clay particle) 1af*|s aiw wa ^ aWaa a to Wa CTsaWa 
'®= r ic^rc' c t Wt aa i atalaas (Wit ala W (W aWa asa ar&lwt (Drop structure) 

WW? aa aw W la^a a# ^rrf% Dallas a'sata awt a#T aW (Sand particle) 
4a?. (W aWa c*lwa 1w 4rW aWsW (Clay particle) Sfe WS I wl^psl (W 
awa wain's Waas ala a#r, Wra awraatat-'3 aw «iwa? cws- c^rr 
ata W (W aWa WT f<tW Slallas ailaa WWla WT (W aWa S'lCIC'la allt *(a 
aiaW alalw WT (Erosion) aw W ailaa (gWa alW law! ^JlTT 4a? aa 
ffiw Wsw ars <w awa wwwi w^rt aa i <w awa wwwt ^Rw awaaa 
wi# Rwca wit a^ata aala adaasW aw (i) <w trpr 9 lfT'S ^t 

«1W, (*) W ^THt 'STdal^ (Aqurate dimension) ^ ^S¥l, («) W ^Tt=TlTr a^- 
nik®T 's aRil^s c^t^^3¥T, (8) ct^^tNI^ 's=upc*l , srl^ ’iwtwt, (c?) ^ifw 

w *rc?r w 9 l%iW ’l# ^aTit, i ^dErsr ^ ?iM?r W^?r 
9 P?fa‘ Wf CT¥ ^rKI^ 9 llaa^. e f ^wl (Discharge capacity) arw ^rtrr I «IW C^tJa 
’Til^ *ft£?r i 'oi^; ’fife ' 5 ( 9 tw caht wla ^rr wrtf) altpa at at 

wp% atsta ara^t cant ata ca *rta®lt ^Tlaa w®Tia ir lta ? i 


• 2 t 1 w ct¥ cal=ica = «/8 ala calaK %?r wr# ala^ta aaa® aw i 
wl% ^taalataa aaa aiafa ai^cb^a caa alaapsa at aa ct 1w caaK 
ataa® aw i caaaMa waa^^wl^ar^a^tM^^awraaafaiaaa ca 
aaa ^ttat w1*r wift arts aiwt? i ^aiaaa^%r w, wr^CTaaiataairts 
(Bank) at (wwr wt a%aa fe <waa® aw i a§at >5 wi# tfwla ca^ 
atata acat asta a^taat ataw i 


as as caa ataia c^ata aw aaa wwt lawia aataa as (Borrow 
pits) aat aa i cts aiata sqcaa taw asttat ^feat aawsja (Bed load) ^ 


iiS 


atsatwr 
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• c^r c^r w CT^wNt *rfwt?r (pr wr^rlrr i 


^ I (7TF 'tt'Tf (Breaking of canal) 

cti? »rHt?r 'w fa mi ’Ufa £|i<ifa® ^ ®f%5r(^l?r ifaloifa (Seepage) ®t*u ctt? 

wcttt (T^lt cw i 4 W's ct¥ wNT osw ^ft'twrr wf ^nffo 


^ (Soil texture), W *lt5, ®lfw *nfa?r nitwit W ^WT tslTM «’!¥ 
®R^t, ^fNt®, CT¥ %?T ^ b ®RTftT £|t% WtPT ^sj# i 

wm* 'snr^ oro?r *nfar wt?r ^iwlrr wf c 5 ^ ^tHl osost ^rtsTit i 

CWI CT¥ TIM Cvu > f utaTlT CSlW #®tW 9 ft' 3 TIt TiTT Tl «W CT¥ wNT #®tW 


OT^T 5 !® <Ml TlTT (7f J l* JV lc<l 5 sj'fa'tf ®TW ®!®Tft' lr tR ? I 


• w cin^w «?k®^ <rrfct w is-sn^c 9 ! fatfiter cwr itwfa i 

• CTT> C^Wt'S C^T fijsr Tl ®TO £Tt% ^ *t® OT«lt IWT ®T 

'srrf^‘ f^c?r ^TcsTf^tc^ f^t1^c?r c^rnt i 

• wHi?r c^r ^*1 cv&f cnc^T ^ *tlfar <K?r 

fa£¥ 'St ’w '5£ 5 t ^oS^r ' 5 n# (Clay soil) ffer ijs^nrerc*! c^ratw <mo® i 

• CTT> «Tt=Tt3‘ Tttsfw ’It'S ’l^tS 9 ff%5Jt c t ?t*rO® I ^ '*pC®T CTT> «Tf 5 Tf3' ‘‘ttb OsO^f 

irh3?ri?r^ c«iw ®iw<t£r wr *nw i 

« I 'srTO (Weed) 

'5Ttt1W?r CtO*! <71® •Tl®Tt 3 T 5 r ^ Tt^t® <3^ 3ip ^tTW® W «T|W? I ®1^|t5t Wl 

CTt^r ct® ^rNtsM *rtfac® wj?r «rtw i ®i^ ct® wHtst ®^w*r, 's *no® aip 
9 tf?ral£ e f ^Mi^r ©tc«u ?rt£^ i ■si^itst 'srMci^ w?^ ■srtl^ ^ 'srf^tsrrr wMt^t ®t*nlwt?r 
W) tis’lWf^t I ' 3 Tf 5 tt3 c f'S ^o° C^lRioSjW vst’WSt 'STMM ©Utllwt^ W) '5f^=t I CTT> 
•TlsTlTr 2R1%s ’tlR'S 'bo (7f. fsT./CT". ^T ^.W WMt^T ®W||C'S «1tW I i-fl 

'5rMt5ts£ 5 tt 4tfo cwr ct¥ w fe?r ’life ^Tfwc^^t c^r 'srNI^ 

^*ijRc<P >5'8£ 5 Tt?‘ l^lw ^ film ImwIetR's 'SJ^IW'S I WMt^j'StR's 

w^c^ 9 i1?^^'3Trt^wc^'^w < tlw^ < twr>ii^M s|£?rt^ri 

^) (7T^^M'51t’11^tp J Wt^ I 

*1 ) 1%£ lr IW CT^ '?T[=TlTr WMt^T •tt lr l^ ? '&'^ s t ^TMt^t 2|I'SWf s t 'Wl CTtS ,s ttW I 


c^^tfsrt w<lifvo 

(Tf^ 'iTt'Tt CT?t 5 ntS?‘ ?r|W CT^ 0^1^ 1 S^ r '^'3TTf3‘ ^C<l I CTT> TTNt 

^I'elM tv|<||v|'s CWlWi I 


, ®5Tt% *i^pi?iwr, «w PT? 
^rr paw iw 'srMM 
aifiwt awr 

cpratw ^tr®ia 'sp®^ i 


i I 'S'effil 


(7I¥ WNt C«1W? ^ fe | ^5^ CT¥ ’Ths ct£& 

c^tsttrr c^Wfrr '5®rt% ©tciic^ \st f5%s i fe%8 w£ c t?‘ ??lw c 1 ^ ^r 

wrt%r^ c^M^r %?r ^ter 9 H i ffrr ttlr^w wo® i 

?Wo® w, wi# ^iwt^ w w w wto^ ^ tslT^ c^m 9 ! 
9 iR<i's«t wr^?r i 


^ I^O^^TtCsrat^s 

o’TB' •ti=rl 3 ‘ wWlTT 'oi*Hj o^r ait% ’ts <pwc^ ®(«r^t c^Wtrr o’TB' «Tt=rt <10^1 

(Depression) Tl 0®£5f cn£5 wT ^ ^JO® f5%® ^ I ^ ^ 

^rt'3Tit b «w 'sn# %?r ®t «t®r «tot (Compact) 1w 
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CTF <3 WgmT 



^ I W ^ CT, CT¥ 7TH1?r «TFf% CT^T i 

^TT I 


^tfelw'rrt 


«rMT?i i $73T ^o fe?r >5^° «rM1^8T3t 

c^rN’ fe?r f*tw^ c*mos i f*tw^; c*p=im ■ft «rftl?r 

«rMM i ct¥ ctI^wst «?ro® 's w ^r*f Ml#f w?r 'srlr^r ^riwr 4®tw 


® 7 ^W (Activity) % # # &*ltt c^w © c*rmv <m wtrr ^‘firf ww&T? 


>rr<vi'vf g wwti cwus cro?r *1# c*ftejw?r w © 

c^raiw wr i c?*h *raw?r «iw&iwt © csrai^s wr ^rr 

wt^w^r^rr i ^ 

#®tw © cvi<jivix-> ^ ct *rfwt?r *jwr siw wstww i 



iiV 


^t!=TtOT*T 






f m:{:Pi cvwta AcPq f iva 


'b.o 

< ’ftC*f fD<P (a/) IVl I 

il CTT> •Tl'TlTT ' 5 T|T«s-si afalR.'s '^lPi<p e tt c^Wlrrl^iRjc^ ’fro? 

^s) c«iw ’snpr 

0 ^«rrc5T^‘ -sTr^rrsTil^r wirr^nrr 

*f) CTT> : *rtC 5 T5' affi^ 

«t) ^aT5T\s l^rfwcrr ^fCv&'JTr 

*1 2f% CTT> tsilycvi 

^) i5>/io 

*f) «/8 

*0 <tfa 
^r) e l/br 


'S I C^T CT¥ ttNT^ C¥M «Tl=Tfa 'ssuiG'f 1%!?^ ^■scifi ^ (Borrow pits) 

&s)% WT^? 

^) C^f& CT¥?rM 

*0 
«t) 

at) c^rf^Tit 
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CTF Wfa <3 <IT<r3mr 




^.8 ‘ p f^tC?T (7fl> «Tt®Tf <2fn 5 T' s T*T 'S’ 


*i<fc<r s H‘ 


■srtir *rtter gw WT 2fcwr « wWtw ww? « IWw ^rr^c^r i 
wWmW wf®w<> *lwW ww Ww i 



StCT^PT 2f^1% <J>*JC<M 
'srlW^ 'SH'Sj.f, ^tetsrfpra 
arwret, « '*nfls» 

<)W 'S^T5‘ M«<I ^t=T I 


'WwrT *rw ww gw wfa ©?«u siciiiw w gw «Tt=Tt 2tG'T s t‘T 's w c 1TgwgW i gw 
«T t=TT 2WW 'Q WflG^GW Rf®r( 2|^% ^1®fw ^TTC^ (^ 'b.o) R'35|R®®W 

WWrr W wrcs; i cw 21 ^% ^gW ww^; sft'f <mg<m ctW 'srrfSJw 1w 
IWT =Tl®©t«l<t> I 2TG=TW (Lining) 2(^5= STCTTrC^r^ GWfl RI®f( WM W (£wf%, 

www a cww *tw) w Ww i %w w cww ?gw wr w?r wr 

<P'S$^ ' S T[1% ^tBlWT (WK) W^ W° ^ TWWt 9 1tR Rg*I W/TT <t 5 ®i><£ C^f*T ©tI*IG® GW 
CWT W^ I >T)W <l®i><[> c^*t ©t^G® GW CW WTT CT ©t^G® G-8GM WT ^^Tllw 

wgw ^prtw ^ ercsT^fsr ai^% 2tww ^ c*r w wrcs; w gk?t ww c#r w 

®G<I«, (7f 2rG®TW 2T^% WWT 5 lT 3G<I I C*T GWT ^-SG«S?1 SfGST^W 2)^5^ ^*IG<M ®|TRw 
W^T, 2|^feG® Ws ^tWW 2lt 9 tLst, WRT5 (Climate), ^Tif5?r (Soil 
texture) a W l^rwtfcr I GW WT 2WWRT W m WCWT a W5 WiM 

(Compact) ' f rf^ ^ '*|W W ®G<I CW '*rtw C*T, ’fife’ jlillGW ®MW «IW <K*I I 
l^rf <ptfcr ■srt# %?r W* >llr|R£ WIM (Compacted) a ®l>llf|R£ ^^tlWtCirT 
(Uncompacted) CW *TltW wfw C*T ^rfwW ^Ttf^WWW ®T 7T#f - b.8.i 
4 CWT WTT I 7l#f - ^.8.ii G«1W O^lt ^rtrB^ CT, ^ ^ ^ '5rt1^ i ® 2|7r|^ 
(Compact) wr |?nt7rt^ m ^trr ct wv 21^%^ 4 ^rll^ 

stem 4?r Grot (7l*r wkt wr *rr?r ^ 1 wlw, ^t1% « w^k ■srtl^r® 

wr 1 ^sit CT (Wa w 21^1%^ aiwsnT w 

^rro 1 

7i#r 'b.s.i g ^#st -srilt w >i^R? (ntmtrrr) w (^rmmtTrr) 

W WITT *1# W5T3RT 9 lfeT c r 


^nit 

(W f5fW/^f ft^/fw) 
wrf^Ws 'sjtfS' j ilr)R'§ 

'srlfD'fi 

^t?r 

8^ 

80^ 

(t 

cftt-wK '5J1# 

iVCt 

itA 


cw crr-wK 

i'SV 

ioi 


G^t® (Leached) 

i'SV 

08^ 



o'sa 

oio 


9)1% 

i8<H 

o8i 



^r S ftw <3 iSib-O 


’tlfe «uT5tt gw W^ cwus Wtwt 2|^f^; wror w W W 1 gtw >n 
2|^1W '8W l^fe W W7II 2T5% <ftr6?- -sTtl^ (Soil texture) «W 2tWt 

W ^rtww Iwr wr Rg<iw Iwr ^arrr 1 7l#r - ^.8.^ ^ ftlwff ^hg^ 


^t!=TtOT*r 































fmcjcPi cvwb Ac Pc) f iva 


ftlffta ^■ 5 tw cataaftsr 
ftlwfaft ~i '} f~- 5r#<j aptsa 
's^ra iHcsa^r i H®ta « ftfft 

5r#a cwus 4 zpjfe 
=rl«'SH<i s fa 5 i' alf®r « orf- 
’sfH c^m ifl zpfeft 
5fttft ’5HJ 
w^s^?r i 


■^Tlfe bsR ’IMWt CTT> TfMTT felfe- '2TC 5 T 9 f i T £|5jffe Wlffe* ■’T^Hj'sf OTftlrat ^C=lf I 
pi#i csrra wr ’lira' ra, ct¥ •Tt 5 TtTr %fe #^1 cti^ =tI'»'St«^<(s ^ra pt ^ra 
sriflw ^tsitsrarr Rmmi <Rirar wwra wr ’lira i pi#i 

*.8.^ c«ira wtrat c^Nt Plra^; ra, rarar eNfew 'snf&c^® straffs ^ 

*jf'3»'>i??fss i wIwImI c^rra a|'sl?i»i|iT '5?r ra, ■srfr ’rttra cti? •rf®rr 2 |rar’f i T * 
w^rtra^ ’p^l^rarrfefe ’twspfwl^lw i 

pi#r *i.8. ^ ° ’iwrat ctt> •THirr Pi<i[b\s giram ar^ffe wiffe? 


ztma zpjfe 

a#r 

OTt-TajW 

a#r 

career 

OTT-fe 

«fts 5f# 

(Leached) 

teta 5ft# 

ft1%5r# 

iflr5«T !#a zr^fh 



7# 

7? 

5ft 


cflWl# '517# 



ftT 

5ft 

5ft 

5ft 

5rt#-fe# 

aj 

*} 

7# 

7j 

5ft 

5ft 





5ft 

5ft 

5ft 

$(5a ftf^tfft 


!T 

5ft 

5ft 

5ft 

5ft 


^tt = wlffe* fe> fwra i 
«tt = wife? foa? Rea -^<1 *ra i 
Drm % fefK i^Vft 



( Activity ) S W& *fzflZW CW WMT z/M^FT © ^w c tlww c t *Twfts ^fwlzw 

^<f(<r s t iC t wwt wtw? 



*fl?m o (TIT? •TNlTT ’life' W^tW ralWC^ C*W 2|raT’f i T 'Q Sltillw ^TT 

fe cwfe airat^r ^?r <$<s fefe fefepl i c^wt affw fera^’l ^sl pfe ’tfe¥ 

2 |rar’Fr airaffl wl 55 W’l¥ «ra i 
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CTF <3 Wgmt 



'b.s 

9 ftC"f 1 ^<p fi>*? (V) ftr*i I 

<f) 9 rfe«j 9 r5Tr^wt^^ : ii 

«t) W 

^r) ^i1wttwi#%>iM 

* i wiOT*r « (Compact) # ^sfr m%\ *riw? 

^) j>*ilG«it etfavs «mw<Rr *g<i 

*T) *1# <2|<rlT3?r <^*t Ttw 

«t) *nft erfflr^r c^t ^r Ttw 

^) etlll O'® :5 Tt*HT W 

« i «i>ilf|R^ ^#r ck?t >ilr|R^ ^t?r ^rtfifos -"iwsrr w «w f?rlwl?r *j?r 
*TRT? 

^) V 

*0 >* 

«t) *t 

^r) <t 

8 I '=I>I^R'S <#T ^#jT CTOT >llr|R^ <#T ^ififos »lwat W «w jhllWfa ^STJFT 
^nrr? 

^) \b* 

t) vs* 

*0 <** 

’ft) s>* 




^t!=TtOT*T 



f mzjiPi cvwb AcPq f iva 


^mtlw 



««i ^c*rcRRsrMP- 


crt? a|<p?i RpR 1 # <pm iiRr >i»Hj|>i5i5. PPrs r^rc 1 * ,s Tl^c<i«s i 
■fe RIRGRI I 



CR CRRR RRG«SR CRT? g|<P?| 9 lPbl or Mf R>RlR ©t«1j CRT? g|<P?| R1 rh , ‘P R?RT 

WsXIRRTR? I Mb RlRlR '3’IR PP <KR CRT? g|<P?| RIRIRR^s TJ 3G*I 

RlGR? | RRT: (R>) CRfr 2|W 'Q (R) CR¥ gfRif | WlRlCtR CRG^tR PpRR?,'*! 

CRF glRRgFt; CRF g)W I CR W GR¥ g|R>W CRF Raf CRGR? C"«n=Tt Rt 

RMRR G 5 R (Open channel network) RtRTGR R’RGRR Rt!p Rip RRRRlR; Wl ^T CR 

RR® 21 <T>S 5 IC<P CRF 2 fW RRT ^R I CRF gfRiG^ Rpf| RRGRR RRRrf CRRT 

fe RlGR I CW : Rlfw, RlP RpRRR, «PP 1 w, RlRlPtR? ’tWiP I 4 RR*R W 5 l 
CRB' >h RlRR RpR^fCRR RlRjGR WCRRRvGR RRtRtR R?RT W I CRT? g|<P?l >h RlRR W 

crP rPr*P wr rigr w RhRR#®tGR wr rPbirrt wr r§r rgr i 


i i R#-^wur 

CR¥ gfRR^R '$RT RTRRrs RlP Sg'QH<p RW (Pumping unit) PPrf RRC*hr 
WITT CRRT GW l 4 WlTi'SCRlR RGRT RGRC5; - R-g1?c*lR (Spare parts) W»tR, 

TftlR# RRRTT, RRpRft W*1R WtR ^5TlP I 4R*5tR RpR 1 # CR¥ RaT RpipfCRR 
RtRTGR 4 RR*R RRRTt fb%® RRTCs RlRGRR 4RG 4OT1R RRtRlGRR RT7¥T RTR^t £RR 

RTRC* RlRGRR I 4T7¥GR WHS RpRpCR^R CR¥ R¥ R^RGR? RpRRR RTRRT RiRR WiR'RTR? I 

^rtRK 

Rs) RafW RWTW W RCR | inGRRtfl 4RpW t^Rt Raft?,'*! CR¥ RG1R RiGR 

RRRRlR RRJT ^Pa I 

R) CRR RtpRT GRl>jCR RRTS RpRlR IrRTT R^s RstR RlRR® RGR I 

^ 1 # CRR RRlR : 4 RS ^ ^ PrsSrrST CRTR? RStR 
RGR RlRR® RGR I 4R RR^T R^lIRt CR^lR RRRRR >hRlRrtR ^ttR# R?Rp ChRt 
Pgr ^sT CRlRTlGRRt ^GR CRR PPwT R®R ?£R I 

R) RT°R wfe«tGRR CRR Raf '51RR1R RslP^ft W|R RlRR^s ^GR I WtRlGRR CRGR 
RtRlRR® W Wlt^tGRR W»tR RRRRR RpRlW ^R I ‘hGRR RlPR# W|R 

#fPs I ^5lt RM SjftRjtRG'tR RT°R W®lR RtGR ¥tRRlR RlG«f 
gfPlR^RRRTR^tRSRG^RGR I 

I «tCTHfita <> ftpR ^sfPlT^t (Water conveyance problem) 
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CTF <3 WgmT 



cw mm wt?phs ’tfe , 5f 9 tw *nfr *tlfe;wfe wnt?r wn w i 
CWTT W ^3? CT¥ WW (Open channel) *1# WT^tWr WIT TURTCi; : 

^) CT¥ WW Wiw 1 ^ 4^1 WT WM WftW Wf *ifens *1# 2fW5?T C¥M 
Wl<r ^ ^sttT i 

«T) CT¥ •TMI^' 's=1CHC*r <#T W W# (Siltation) Wi?T Wf «Tt 5 TlTr *Tfe 
wrr (Capacity) >Wr CWT <#Ti£ m\ l 

*t) CT¥ •Tt 5 TtTT %?T W W CW £|1% WT «mt WITT I^IW W ffe 

w WT (Piping) ^*1% ^3W w Ww IhrltWtfe- vspw s Ttwt i 

^) WlfwT® '3 '5Jt^W5‘ tWKW CTT> WTfa W5 CSCW W3TIT ^Ttfh I 

ctt> 2|<|5(,?i if) >i<m whw wfwfy*i c-^c^ cw wr w, Wr ^<p©t*i Wife? 
i W ^ «IW (W g|<PSI iXFTW 'hlW'fcr <PM <3 >1<M f5l%vs <K3 vfl'StW 

WflW WT^f WPT I CW ^tfe# CW WW ms fer ctc& etc? <$ w«t 

>RHjr ibR’va W ^tlW'i ’W <! pR<!>'3|g<! WW? - WfW <MGvs 9 flC'S*H I 

wtw 

^) CT¥ WTfa W[W*r 4<R, TWRT WW fe W C<Kfr CWT W CWT 
WT *rfwl?r ?riWs w i ^t^TTNirr wfeefewW^ wrW i 

*f) ctt> WTfa wtwr >w <#r W wi% ^sjtc^r cw ewt^r ffe ir^t Ws 
w'iw 1 1%r?W ^wwnrr W«t ^itf^r sti<k<i«i r W^r Wfa wl?r wt ^#r 
w w# wtf ^fetrr wj- cws w i wr ww ferr wr wstiWr 
w?r ^ mfc aRits^ ^tsrt Tx’^rtr® 9 t# ^ 9 ife *t\sw*rr i 

«t) ct¥ •Tt 5 riTr m& aRlt^ wr ^ ^r «ro c^r arr% ih<r 

l^iw ^ w i^s wr w ^ \ 

•tKi ^fc?r c’lw ^ iii^ w •TNtsr^rr ' 5 n# ffer wf& (.ww 
^C<l I (iRT «PC®1 CT¥ •TNlTT ’Tile'S ^lwl®tI»i'S ^(^IW 'o|W<Pt? l 'C*i <PC»] tTw i 

^r) cin^cvj (7i¥ Tj’^rrs fe?r ^ wriwr ^r«rrw ^r 

WT'shT I 

vs I JiNlfw h^htl (Social problem) 

w ’i# vsj^rroRr c^a wife? wirr >hfe 4 Ifer %w 
cW cw i vsfjsrg? TfSRf cwr cWr (Tr^ wrr vsts ®tf»m 's 9 l?‘ fwr ws Wft Wr 
>5^?, c^: cw 2|TWfw va]hsR's= W - ©ti»ic'® «nw i WT ai5?r 

’life v=rW5TT '5tRT «itw? i 

WtW 

wnl^w wir ct¥ iiiw?f ’ilw^ w«r wrr^r wtrwsw 

«lw Wt^W? vfl^lijvs <PM Wf^ WtTW WTWr W I WT GTCW V5( 9 IW'S 
wrfe w^r Tlw ^?. WlwrMi 'Srfr c->icm vsit'3W wt 

> ra< i 


W^f^Ff ( Activity ) s cm mw *ffmt*M' w # # wf fsf ^, s mev 

mmm? 4 m wj& WW <phc<m? 


i^8 


WTtOT*T 



f m:{:Pi cvwb AcPq f iva 


o CTT> 2j<l>?| 9 lRw‘*fG«H'fl CTT> '^TaT , ’fife’ 9 l1%^ <: t 'S 

fi^s wr WT I WT& 5T5TWT <K?T GTCW ’life’ ^I’tW «IM<t£r 
<Mlc«it ->i'®<i i wft; ctt> s|<ps5i 9 lRi‘4c*H'S 'srfajG*! 'fMT^r *iw ^st ^«lc<i 

9 iRbHHr^t^rtrr i 
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CTF <3 Wgmt 



•'il^^p ’’ftc*!’ fD<p fi>3? (V) ftr*i I 

ii ctt> a|<p?i ^TfsfW's' <p^> s|?sl?r? 

^) * 

*0 8 

*0 <t 

^r) v 

^ I CTT> 2|<PCSI (TTf? fo'SJi’f STtC3>? 

^0 «rtw 

*0 CT¥' r rNt c*h=tt 

*f) fa|> CTT> «Tf5Tt Ru> 

^r) C^1«T CT¥ '?Tt®Tt srtw> «Tf 

'S i ctt> 2f^w s|ciil®?«Tlii 9 flR'?i Tj'zfMrst ^fsrWw ’iRw'fo 

W ^WTT 'o|'8'S1 (TIT? 2|<P§| tfl'SlW ’tfw’fa' <MG'S ^C<l? 

<F) i TT * ffm: 

0 * Tt « 

*f) « <ff 8 

^r) 8 a- 


iib 


^t!=TtOT*T 




'g-'3[®3[ CRfr aRR?r '§- 5 tT® 
<f>IRI '®t?T 'STt^OTST CTF 

STS' C«tW RRCRR Rtd RtfR 


ptf aR 5 ® CTM3 " , 
R^r « Rift Rrr^R 
O^lR ^TTSTtf&r^ 3 TSPUT5T 

rH rc® rtcr rt RrrRctr 

RRTiR ^ W<HvCT RRtRtR RRT 
I 


fm:|:Pi cvwb Ac Pc) fiva 


<imiR<i> 

*ft& 'ij.vij ^-'a|'®-^ (7TF 
4 Rti> (P^RSTMfR- 

■ GTS - 2|<P?I R^GR R'tRt RrGR*1 I 

■ CRF 2)W RlwfR RCR 4R W5l# fi^s RRM RiRCRR 

RRiRtcRR^cRiRiR^rsiRR rrm rircrr i 


’fife 'RR&r crIr rcr crf Rrwr ckr \§rr1r rr^Icr wfw >sttRM crf 
^rrT crIm cwiR w crf sirmr «iRlR#5r i r1r3 4 rrcrr a| w 

RiCSRiRR RRT 'o|W<t>'Gf RTRRRh ^ 3 faR i(H «(fw RIrRR ^RM CRfr CWt RlR 

RCR RT^SRR I WiRlCRR CRCR RiRiR'Ta ! 5W^T, IrcRIrR®, CRRCRlRT, rswt, 
RIrRR® IrXIIr iiw 4 RRCRR RW R1RR1W RR I CR RRWR RiRiCRT RlfSR faM 

(Sub-surface) Rlfa^ RT RtfiCRR RitR R1RTR CR¥ RaT CRCR iScsl fa's Rlfar RRCRR 
RTC^i CRfM CRRT ^R CR RRTRR Sj<pigc<P CRR RRW RCR I '|p5F3^ CRR RRW 

RfRRtR RWTRifal CRR ^S#R RWtRa RR(?lR RRs RR I ^ 4 RRTRR CRR <2| W 

RR RlRTRR (Implementation) RRR 4RI RTSRlRCRR RCR 1 r#Ps RIrrRcRR RtRnR 
'Srf5 < ^ RRRTTSTRT WCRRtR RRTRTR RRt RWR RR I RRCRR RRRTT'SCRTR RCRT RCRCS> : 

R 5 ) CRf> RU ©tR\s RRRXt 

R) ^>-RM RftR "gTRR (Pipe system network) etft'® RRRTf ^R?. 

R) RMfe RRRTf (Social problem) 

R>) CRR W wfa^ WUt 

f-W? CRR 2fR£^R w RtRtR<Rs R#R RR^R (DTW) RTRRtR RRT W RltR? I 4 
RRRR (R¥ RC3R CRM *(&RT RatsMtR (Spare parts) W»tR, W RffRRCRR W»tR, 
^flRl%T W»1R ^®nfR RRRTT (RRT IrM RtCR I RRCRR RRRTtSMt fa ilia's RIrR^CRR 
RtRHR WCRRrSt RRtRR - RrRl RWR I 

^TRtRtR 

• t 5 ^ RWllR RWTW RM I 

• RfalRCRR RtRHR RR RllRRR RRM RCR I ^CRR CR¥ RRM 

RTRW Rfajfi R¥ CRRR RRR, Rt^R, >^RlR C«^, ^TtRRlRRf «t^, (R®lR 
TjTIXR ^AsTtfR R°RCR RfWlR W|R RlRRM RCR I 

• ^ftRl% Rf® RCR RNM RJR I CR¥ C%[CR CRR CRtR ^^IC^ ^ftRt% R?R& 
Rt ^R CRfaCR R®tR RtRM RCR I 

• RCRfRfR IrrIrs Rf%R*fCRR RfRHR CR CRlR RRRTlR RRfRtR R^Rt RWR I 



f-W? CR¥ RRM RtRtRRs R?J^ RT ^)#CRR Rt^R f-RM RRtCRT ^R I ^ RRCRR 
RltR RtRtRRs RlR Rt ^ (Trench) &s1r RCR ^5tR r:rt RRlCRl RR I RlR RC&ci5R 
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CTF <3 Wgmt 


frsft ^rt^r <5w?r^ 9 iR'swti erg; ^oo ft. ft. « wrcw?^ erg wo ft. 

f^r. ^m\ 'Wo ft. ft. ^Tit ^fts i wl?r fth ?nf§G<M <i->iic'® ^?r 
CttsW ? t'5 *1«twt iooo l^r.fsr. i&'hC3¥ 'Q 2Tg (Width) <s>oo 

ft. ft. b boo ft. ft. ^3?rr I <4«m?T W¥f ?rWTs ^ CT ’ift’T OT 'STSJ^ 


^) ftg't 


*0 

fe b.b.i s^-Ws < Tlt < i‘^t’hr 




i^b- 


^t!=TtOT*T 



f rvujiPi cvwb AcPq f iva 


9 # 9 i w *ritwfa 1w# <f?! 77 s i wi?f3 

4<#T fe#*l ^FSFfk W, (3Wi?T %T?^ (Header tank) C«I7^ W 'F|7: 9 f 9 I# 9 l1% 9 l?r W 
%?T <2Rlf^a (7f ^ (Pressure) (m ^ 9 Ti% 9 l?r W wi?T 1 ¥Wl «Ttw? i 

^Tlwt ’l# 9 !^# 2)1^ 4<f# ^WtW 'opfrs, ^Wtw wf^tTTU 

1%-#, 9 t1% 9 l?r ■SITO ’ITPT ^r #®PT ^T wr <K?T CWi?T ^T iXlTTt^ c«^ 
(Air vent) ^737 ^ I^-stT, l^rf 9 i1% 9 i?r W fe?T ’life mtS, «W 

<k?t cwi?r w #f?ft ^ttt <rr ^rtwt ^rci; 1 %-# <*pr 9 tl% 9 i?r l^rf 
^#r «ri^PFtwr (Alfalfa valve) #<F «1w ^TtTTit ?737^ 1%-# ^ 2 ) w 

^' 35 <ll*IG« 1 'SI ■> 1 »l?l 9 lRl‘ 4 c*i'S 'srPtiC^I l^fw <MG'S 3 G<I I c<t 5 *i«ir^ 1 ' 3 <ll^C*i^ ■> 1 »l?l 

75# 777177^ CHT^T ^ wr ^#tT I 2| w ^SPtWRT ^ 

ft)?fi ^ 9 tfw# <re?r c^spg- %t?<f, « mft o&S >#<F«t7?r 

^^1%-7rr^t^TO5f«i7^^ i 


*f) J 1i»iif®r<p j 1 »i j 1 jI (Social problem) 

'^-'o|'3^ (PTf? 2|<KSI CT #5f|fe<P ^ft 3G*I SflT^ \sT5 '5R; s tT 577?R7S> - 

• 9 i# 9 f <l->llc*il5‘ ^fSRT Ct^t 3 t'sR I 

• CTF 2)<psg wit#%?r ->1*10*1 9 f1% 9 1?‘ C#«T cst^sf (Joint) # 9 t# 9 f C^F# #c?r 

• «i^Tsr ^ «rt wlrr 9 tl% 9 i?r w fe?r ’ll# <#*i>$#\s 

wtt# ^pgrrH c#^r c#^r <4=rra?r tj^it cwl ^®n# i 



*Wt*TK 

• 'StftC's «!# # #st3 Wi?T ^Bt W #srlfe^ W# C^TT %7s 9 T|73' 

^TtT^r Wt# 9 ! Wt73T5# # 2t^¥ ^T C^f 9 !## 
i5<t5ffl\s <I>M 3 T«f5'5rPlJC»] >(^<) | 

• 9 t1% 9 t¥ CSftTST (^P# C^lT^T \oK , spR<P'»|c<l Wf C^ralW ^577® ^7^ I ^HTSTiTT 

'SfSTlW®# ^ >5^ i377® »p>i wti «H7^s I 

• 'STtT^f 'STlT^tt 9 TI% 9 r #^Wt7^ ^57^ 1%-^Tt Wl 9 l1w# 

^7^ W^tTTs I 

• wf9|# \|}-w^ (71¥ 21W ##fs 9 t1#^77W ■STfaTT^T ^rsrtfe WTTPT^ 
TfsrtsftTr <p^f >fs<i i 


W^f^FT ( Activity ) ° CW stWW #? 'f-W^ cw &NW # # WFW 

F&t *rrtr vU wfttf fa i 



>rr<vi'sT % 9 n #5 w> iw «rfw 9 ff%srr c f ^#77® ^#srr cwt^ ww f-w^ 

CT¥ 2(w WSM ##ft ^T\3 m I W W 9 t1w#w ■Sltwr <$ W7?W CT¥ 

2tw^^«l7^ 9 iRbH«trwr^rt?r «t^- >5 

CTT> 9 lR bH«tr Wl W I 2TW#^ ^ C#^l ^f3 W7T75 

■SJt WT 2 )W 4 sW I 


~<zj Ae GwMOKvjPvi GU i€ivj j-W^f)c^:g>U 
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CTF <3 '3TT?mr 



9 I|(.^>|'S^ 'b.'Ji 

*ftc*f H><p fi>3? (a/) ftr*i l 

i I ^^^>TiWl?r W tt felt <Fs!7a ^?T? 

¥) (5^ 

*0 <K5* 

t) CTT> «Tf=Tt 

^r) l^m^M 

^ i ^fSRfrsr felt *rt^r ^rt^ w c§W3?r ^5 titwr w IviPilvi'Gt^? 

fe) boo 

«T) "l^o 

f) Voo 

Af) ciOO 

b i snflt^ ^Ttwi^ w ^ titwr w ftfalviGfa? 

fe) Hoo 

«f) (too 

t) i£oo 

Af) iooo 

8i tfet^ 1ttt«T ^tw ^TlWT ^TT? 

^5) ^*|# 

«r) (^wr^r 

t) wiwtwr 


ioo 


^t!=TtOT*T 



f m:{:Pi cvwb AcPq f iva 


^fUlTR 

'Q 30*l|»| «1<P 

iO cro? nil? ^ ^ «tnw ?? i 

^0 wtw ^rT'ffsT^w nfeftn? '3n? 1%% ??c? nw w ai?sl?r #t #1? 
«□ <^T5- ^rtsTlrr srcsT^T ^^ 5 ^- \stf^5T 1w 1 

80 #»1W (7T^7lM^ ,: t1W^ c f « OHIO'S <t»-SlC<lH Wi? R'SlR's 1?Wf 1w I 

frO ^hcG? «i>ilr|R^ ?#? cror >ilr|R£ #®tw ml?? nt? 

'51?' i^?#wt^R5Tl^r 1 

bO ctt> n<K$i ^w^lt OT*lt Or? < 4 ??. <pMg<i t£i ->i<m nnnTf? 

<MC<M? 

nO ct¥ # wf (T^tt m?? #aft? 4 nwi'stnT ^n*n? 

<MG< 1«1 ' 5 |? I???? fa«S I 


^g?roMt - 'b 


i I? * I ^ « I ^ 81 ?? (2-1? ^ I ? 

i I? * I ? « I ^ 8 I ? (21?? b I ? 


^ \Ja.o 

i 1 ? ^ 1 ^ 'Sin 


*&*}. 8 

i 1 ? ^ 1 ?? 'Sin 8 1 n 

'b.G 

i 1 ?? * 1 n 

'b.'b 

ii?? ^i«r « 1 ? 8 1 n 
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tofcr^rrs# 


<{ c^ -*m loft* wv ^-fvi 'Q ^rm f^tfn 


cwwrrtow 'wrto^’f ^ws’ gfcsrto i <wwrr%to^t¥to?! wrwt i 

<w to to c«r^ WH to *tw ctocw ®fu <w wrr iskvnoi to <twt wtwuw i 
t<l CR'g tjto? W!W (, J 1 CR'g CW *TMT fefc W*1T 'ft^T CHIT'S wtt WS. CHIT'S wt 
wi<r ewttowr c^rr cw i cw wr! t®fw w cwm tor wtto w*t cwm wit 

wfs '■sw wtor wiw 'sfit ff^r tor 9 ! i ctor wr wr cw cwr ww w 

totWT fwfto toRT, WlWfto W^K RWTT, <7¥WR twtfc 

tot! 9 ! 'Q W^Ml^W|l¥W& 5 f¥1t^[ CW RlRtMw 

Rfto! CW*T It, wto, foot, wt tonfw gjcill®r*H W I CW tw CWW WCW to - 9 fW 
to ctoTRW TO W to totOR CW - 9 fW towr (Drop structure), 
f*rtto Wftor! (Outlet structure), t (Chute), tol«M <rraf (Division box), CW 
(Check), totof*! (Turnout), ®t s i*il^l (Aqueduct), WM-st (Culvert) Iwrfw WW 

W I ^ W frtrt 3 c t wtfW! '2tor WfW 'SRI t 9 ! wife Its toflR RttolR £|(.ill®tt W I 

^ ItocC-s RF»n 9 to tor torw wrw g tolto ^w, w®r tor 9 ! 9 fwfwto, to" 
to 9 ! www tow <3 wrw It, to s ftoto wwtw « wrrr £fffw 
It, to, tot s to wtoto Iwtfw * wito totto wkrtwt wr 
wwd i 



s.i ^f ^tottor ^'^ 5 ' 

4 toftototo- 

■ |f3rto(ww^^f)lwwto#ifw«iWTi 

■ totow totoMi <pR® Q tor® ww i 

■ to wtow wrw « ^rr^to 4 ww tow to® 9 !Rt<r i 



tow c«icto to torw ww w w i #m ^toi?r w 5 !! to 9 ! tow 
totow w«r w«r tow $ w^'s totot w wi to ftow vot to^w 
w i tonw cto wrw w <>r ^ 4*p. frt. w f^-to-ww toto 

to?® ton (1%. TT Cadastral survey) 's'v'v'v WT W“ Wt W I Wift 
toWrt CTCW RRsf( CStW ic5)'b(?-'b'b W C«IW WCtto - to 9 ! ('W. <R 
Revisional survey) Wf^¥ Wt W I <IWIM ^W ^to -9 ! Wsf STITT CW : 5T® W® l tw 

toito ww<t® ^ (to) = i tor cwr w^rt ^to wr i ffw 

'sw fto ^w cwr to®, sv 77 , 'bs 77 g vo 77 = i toto cwr^ w*rr sfto 
wr^or^ i 

'sq'TRr® toM ww cwrst^rt tow 9 ! : 
i : O^bo (ib 77 = i Wto) 
i : ilsVo (to = i t%!) 
i : iWo (8b -77 = b ¥lto) 
b : (b8 77 = h Wto) 





(7TF « WgWT 


^ftstlOTPT ’twrr 
iisVi, C«IW 'StfiH ^KW 
^fTSWtlw W 
■ei'j wr??r i 


i : SSi!, (b -O 11 = i 5D%r) 

^nxr^ c^ i«rr ^nt isb^ ?ft c«rc^ <rr <rr c^. 

<rr Wh-R>wHR-h m 5 ® wr ^?r i i%§~ 'spjfahta' ^ft - 

CTO ^sfffc>«> arm®tc<r bi^wr^§<r^?rftn 

’f^'C'o *rr*n<FFs i CTf^ftrsra = a ftijt<t w (tooo ftis-m a f^rtftrsra 

C^T fe®T?TTa (Cadastral) 'T^*ft SPPFT WT *TRT I 'a^pTTZa 2f^T*t ‘MC.'l 'S >ic<lTt>& 

i 8 Goo ( i OT. ftt. = a ftTjBt) 

i 8 (t, 00,000 (i OT. ftt. = <t,ooo 1 ^f 6 T§r <TT <t faZbfftlJBO 

cnfa aisTmrr *rprt<pFa i w. 1 st. = tr ftiJt<T, io ftiSTst « ^o ftiSTsr cwr w*rr swift wr 
^?r «rtw i %tc^ vo 11 , •b8 ,/ g = i cw swr ^wh i 


ftz? C^TSMTa IpFTPT ®Ta» fer <^RJTC*Tt R«lt# : 


^riwffw (<ay. <&. m.) 

i 8 Voo (i OT. ftr. = tr ft$t<r) 
i 8 iooo (i OT. ft\ = io fttW) 
i 8 ^ooo (i OT. 1ST. = $.0 ft$t<r) 


(<£&. fif. 4?T.) 

i 8 ^ (Vo /7 = i 5rl%r) 
i 8 bbo (^8 /f = i ^l%r) 
i 8 iSb-o (u^ = i ¥l%r) 


stfflsm i w. ftr. = so ftis-w cwr w*tr swift wr ^z?r «rtw i ^wrz® $w*r 
a*<re?r <?5Kf& W 7 = i *n%r cwrrt swr *wr i cw i 8 8000 ( i ot. R = 80 15fBt^) 
= i 8 (^ = i vrit^) 1 

1 cw : 

iD la^. 1 %. ’twfe <rr <> iw% 1 ^*r <> rw%'s wr ^?r 1 ^ 

9 I^1vdc's frtwra '»wa laa 5 ^ (, j ic<p® 1 




fsr. %. ii)3T. , tW% Tt (, J lFGftala‘-£tt 5 r-c- ) l C<PC® I *4 
sffsr ^<r° j i^c.aa c-a c<p® i 


vU 4?r. c^. i $ 9 i¥%c® frfwa 

ft a la - , '»wa 'aa 5 ^ ftp>c=iisrrsr w c<p® i 


3f^fvo'«t a^rcs ftr. m. 

ixia^ <j°icm> ^sfl'asrtftxp < ’P#®a‘ at wQ<p <TT ^'sr. ca>. 

(ft^-feri^-CT'w® 9 f^%) !Xi<f'<f'c<f^ <prm i 

4<F<F CW tfta, W, *tW, Xl%r, W (Rod) TT C’fK (Pole) ^t ’ft# (Perch), 
Cbt?T, ¥[?ft (Furlong), WlW (Fathom) 'S c<m--i i^'<k (Cable length); (.^a^cna a<r-<r- 
CW W, ’tW, 'sn^eT, W (Sq. Rod) <rr rtl®r (Sq. 

pole) <rt < # (Sq. perch), Cbt^ 'S C#f *PT ^T 

^ 'fft - htl'ot i ftc^a ^rf#! s.i.i ^ <piTa w^u 'fftr 

®rft j iHl'®‘i ia<p < p j i^R cwr «.cac5 i 


i«^ 


at^TtOT'f WwSl 






*n#r ‘t.i.i § 





= i fB 

i88<pftR = i^^B 

i^SV^tR 

o ^B' = i s-figf 

& ^f^B = i *tw 

= i ■^rp'^B 
^^FTfB 

a. a =ii® (Rod) 

oopi? #tw = i^w^r 

= i ^ ^tw 

C*TH (Pole) TT 
< TiF (Perch) 

8 t’lK (b^Ft) = i Chip ('b'b fB) 

^fr^-^rr 

’fib 

80 <pf W = i (Rood) 


io Cbspi = i wf° (Furlong) 

8 <r€^ (Rood) = i 


SSo ^t®r = i Wr 

b - ^pR° 

i^o^tW = i¥lt«T 

8b8^f^Sf 
io^fcbtp = i 


bo Cbt/T (R^jPT) 

‘hiss tR = i (RBR) 

i'sRcbt^ = io w»r 


ioo R?^> (*l 3 S“f) 

iooo <fP BT°<b 


'b'b *fB = i C 5 t*T (^ttBpf) 

(ntBR) 


SS *tW 

ioo ^jB = i CSR (£R^H=T) 

S'S^.'b^f fB = i *f 5 R«f 

8b. b ^tW 


•b ^jB = i 'WlW (Fathom) 

ioo *h 5 R*f 


iS° <pjh») = ic^«TftRr 

8b8o^f^t®f --.nr, 


(Cable Length) 
^i #J 

'bobo fB = i CTT-"srftyr 

b8o 1x1^ =i^f^nt s T 

c'p'fPr : 

00 *tvoR»r = i twr 

1 = 0 BR Ss.b't wBf^ 

= bo. bob 

i <Ft$rr = i.b£*hoR*r 

= sib.ss <r^f^B 



frfwR C*W faRiftij|?r, (, j iRjW l<t, (,^Piftij|?r, RBt^, CS^RBl^, (.^.cslftijl^, 
feprRjTst ; C¥3W1<T 4<NS- C#T RR, (PT.R, <T< OS. R, C^t. R, 
RBl^, (are) <3 i£Rs C*W ^T*T RR, ^T*T CTVR, ^r*T CS'R, 

Rj|?t ! tj®rR ^rt*[fw i fe sp#! ^ ^®r»tw <pfi^ 'Sfti ^R 

®rR c 9 !^ ’ 5 JplfR s ‘ ^<t s <t SJ i 3 i > R CWf «,ciic^ l 


^T 'SR ^ ?Fsfl^r OEJS^T’lOT^ 
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(7TF « WgT'W 


*rt#r r*jR^ 


farR 

C*SW =1 


io fsrfsTfSre-m (R.R.) = i 

ioo<RRR = i<R 

iooo RR= i 

CTRRR<T (otR - .) 

otR. 

^ otR. 

io (TT.R. = i 

ioo^ftTrR. =oR 
c^R. 

iooo ^FT <ttR.= i 

^ c^R. tt i RR 

io OS’R. ioo OT. R. = i 

iooRc^.R. = 

iooo OS'. R. 

RRr (R.) 

R 

^T io, 00,000 (FT. 

R. 

= s> ¥fR. 

io RR = i 

cwtRR (cwr. R.) 

ioo R R. = i 
(*m) 

cwr. R. 


io cwr. R. = i c$,csiRR 
(c^cR. R) 

ioc^RR. = i RwiRUm 
(R. R) 

ibrfl-c?. RR = i <R-RR 

ioo ^rm (ares) 

^T io,ooo RR. 

= i <rr i <R <^R. 

R 

ioo C^Rl io, 00,000 

RfR. 

= i R 

RR. 



R??^ ^RRRt® (3Tl#r S.i.'S) R*IJ, C¥^P«T ^Tlil'oO'13 C¥M J lHl'®*1 (^H5*f) 'S '5TfR‘1<t s 
wfRR) >4<K<M 5 r;sJI C'f*TTC 5 TT $,(.*K.5 I 


*n#r s.i.o ? trt^t (^*r) 's ^(Rf (^nwfW) 


-*lHl'£>«i iii<p<p 

rRR 

i tR 

3.2.8 RRRRg- (R.R.) = ^..< 2-8 ctRRR (w.R.) 

2 » R 

Oo. 8 b- (FT. R. = o. 00813 - RRsT (R) 

i Rr 

csi .88 (FT. R. = o. 2 si 88 R 

i <^(R 3 h) 

S.O.ii'Jsbr R 

i csR (srRHR) 

Oo. 81 r R. 

i ^f|R 

R 

i RR 

i'bo^.oss R = i.w RwRRsr (R R) 

i <RtR 

^. 82*2 <R ( 7 T. R. 

i <R 

o.ofc> 3 > RR. 

i R Rr 

o.b-O'bRR. 

i *r®tR 

8 o. 8^8 RR. 

i iX|^> 

0.808^ = 8o8'b.b-£'b^fR. 

i R-sriR 

3 . 2 S> RfR. R 

i ^Rt(c<r%rW i T) 

^.^RfR. 

i ^rtR 

i'ij.Oc® (?T. R. 


i 08 


^TtWf WwSl 














0.0^80 <11 f»l. = ^tr.ovSi fab Hi ('S3 e l) 


8.G8 faf5l<T 


(Activity) 2 ffsr wRz^lw ftslw <p<kv c$&w z/ztrlWT w £W? *lfw*rlz*l<T 

^nff> wnrtw # #? wt wtf^> $ ‘Ffat ftFf i fcrwr, c^wwr « 
vrTw&zw As few wfwc^lw wlvi & # #? W^Hlw sli>Riw ^f*r 

Wfwt^ 'S ^^s^tfifl- pi^f i 



^\<m % ^fttfiF'r *K^rr ^nt c«iw ^nwtf^ <rr ct^- w 

xi<pc<p<i 2f5=T*r < q? 5 ' ^?r i xi^ wrc^t <jfiM ^rt >mI'o«h xi^> tufa's 

%T I ffr C¥Ca <I'®i||(.«i 'STf^W IXI<PC<P<1 '^'STrr 3 TC^‘'S CPfC*t^ RRjfl 

S'jsii ’twf^xr xi<pc<p<i <2j &oi*s <p<i r ^ncw? 1 'oi^ vS'jsii < i , ^fi<i xi<p<p >1 ■*~~ic<p sttsfit srm 

w®3K*fr^ 1 


^pT 'SR' ia1$R>Ml>R ^ <FsTPr 05E®®r®tE3R> 
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(7TF « WgT'W 



^FfTlTH <0 

S'at^’Si ■ 5 ttc*f fN> (V) f^r i 

i I C^K T3 TtC=T ^TtTO*r '5TI#W 0W5T ^?T? 

^) i&iso 

*0 ^g 

^t) iisb-c? 

^r) 

^.i 

^) b 

*0 io 

*T) 8 

^) V 

b | (,C>$(.1 i 

^) it? 

*0 io 

*\) *o 

^) g 

8 l i (.RSW '5Tf^ 3 T (ares) ? 

^) IGo 

*f) ^oo 

^T) ioo 

^) ^Go 


g i i xr 

Oooo 

*)■) ^OOO 

^t) 8 ooo 

^) iooo 


bl W»Tr 2f c f?TCT^ C¥Ca £fl¥fsm ^TtWTb i wf^fx'G'Bf 3WR W l^fSH WT ^?T? 
<F) Go 

t) 8o 

^T) «o 

^) bo 


ibvb 


^TsyrtW'f WwSi 



w fefe wv fk ®tfkr « Wm wpJI 



*rfr s.* ^sf wft^r 
4 9 n^c*fw^rr < #- 

■ f*rw kkk kwfw Rw fe® kkkk i 

■ kTfWkkRkkkk^kk® bfMk®k^^ 

■ C?k C5fkT kRk kWt W® kkkk I 

■ Rcbkk kRk (Cadastral survey) J i w l(. < p <i s ic'® b fkkr® kkc<M l 

■ kdjWlfkk wRk (Photographic survey) J i w l(.<p klkt kk(.<M l 



k Ckk ktkk (kb £|<K5I3 (kb kk £®Rk kk kfwk k(.*ll®tt W I klkk 

kwf®kr ^ kp®r, wm, W-Rk, kfl-kk, wt®-kw, ^-Wf, wr-kfr, 
kkktk, ^rfakr twife ^<ixfc*k 'skk RwfRr i fRr wRk kit® cw kwik 
ksfctRxp k kiRkft j i'si<u'®r kbf?; w k§k k?r i kxkTkkr kRf® j i«,®t wRk 

k^1®>r*i ktk Rrw kRk krkk®tk kko® w i 


fW=T wf®k fi'gusm 
k^aJk (SM -5TK bo° 

■feSt 'Sfsffc fil'g'StfD 

'5'3¥T Sib's I 


i I RfW^tR'k' 

kRk®k cw 4kktk k®kskrr firmest Rw kk ckTkk kk kf®kk 'SfW 
warm frfk kkwfRk fkw k Rf®t Rk gw k wRk w wrm wr ^?r 
'stwf#rw& 9 f w i ®w kRk ksfw ktk 4 k?rf®fit wra ws? i ffk (kfSr^R 


kk®k 'Q Gkkkk kk f*fkk kRktk WW kkfk kRk k5if® 1?W ^Wk kk®1k 
Wkftl i?Rrk fkTlkt, Ckakk RHk b *i<p* t 1T kkkt kk kk I (k®fk fi^csTfl sTwak 
(WH kK 'bo 0 Mt k*JR fkfSfftt WW kk ®KkT W I WStt kkRft Wl¥t® tk§®f 
kT55 WI^ k kk WI^ fillet I 4kk W^ftk k, R^(.«t<i C#J (kk bo 0 fssftk W k 

i^,o° fsajk kf*r k w i ^sT^hsr &^c®f<i f®Rrt R®£ k<IR ctkwkt ckt wrsft; Wte 
^ ctk^ w (Wrr ^tft wkwfsfww^r i 


ki#khs 


'St9 v l's<ii ^k^r?r 

srwfk> 

#fe w 


i 



^) ^tfk 9 ! (Reconnaissance survey) 

bfkkw ^®nw sfNtw wkn w ^?r i wkn wr wk >w 

bfk 9 lk>ic<P ^«TkT ^«TtW M*f§I Wk?Ta kW I ^^WPk 1 Wf i T-W 5 kt, 

wr, k<p\ kk, *r% ^knkr kfer wr kklw w^rc 5 ^ wr Iwr c^k ^k fe?r 
wkk cw c w wr k?r Rc<tkr w^® kk i wr ct»kskrr kk® ^ C5tf ^ 
#kk ^ c^fk\ w kk" ^kiwk b cw^rkt ckk^ cw^ ws 

ckc«k kkrksf ckk kc® kk i wkwikr ^cgfk® Tkt Rkfeskrr kfkk 
kwt w*tr fek w^® ^k wr® wwr rwkkk wr ct*kskrk kkwr 


k) ct*k R*k R^Im 

wr ct*kskrr ww ifftkiw w ^k i kwr ®tkk wkk kkkkrr w <r 

w w fkk bk^ fe?r kk i Rfkk w kb kkskrk %srkr wr k wk-rkRt 

IwflwkWWkkMkrRRkkkkr® ww^k ^ kf*rkw i 


^=T 'SR ^ 'a s ^‘l^r GEjs^rk^r# 
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(7n> 'Q 


i'SV 


^®nw*r Wwsi 



w fefe wv fbt ®tffe « Wm 


*t) Ct*Kfejfi>fOT’'® WT 

WKW® Ct*K fejOT WlfeOT fs WOT 48 i?flw fefe® WT OTOT 4 OT?. WW OTT WWtOT 

wot wwkkwot wtotot i 


ot) '®tf% < t otw WK, ww ^v'pW'fl wt stOTifetn wj OTvOTot wx'StfeTlOTfe'feK 

i£| OTf®F aiWOTTOT Wt OTOT I ^ OTf'ST'SOTft ww> COTfij OTK W CWOTOT OTotI®t*1 

OTOT i 'tj’w fewf cotW otTOTK, 1 j , 'Sf*T wrS sfOTOT 'S ixiotsk fewf fefOT 1%f 5 i<i'^<p<q c t OTTc^r 
Ih^ WOT I 


cWW wr ^*rr few ot?t 
ar® feOT OTtfe W ott i 
f&'lfs a WOT ffejOTOT 
^SWTT WOT « OTfefe 
wstot =n=r feOT tott cfetfe 
w i 


®) £(W fi^TSOTtOT COTOTlfte^vW 

WKW® cife w OTffer OTW fa^cw >aw 1 t c^W ftfewOT wr otot i ww# 
crfe ws OTffer ffer ct*Kfe fafewOT wr otot i 4 Tffi> ctww wr-rfer wkot# 

COTfe W iflWsTW OTOTTOT OTOT WfOT ^'SW Wf COTWOT WT?K OTOT I '®tOTWOT (KIk 

fec?r tj’wotk ctew w<i'®T OTfertw wr otot w° OTWfte 'srw wr otot i OTfe w 
OTfer aiOTtWK vsfer cte*# fi>fe>w c r otot wr ftfeTSOTriOT OTWfte ww w otot i 4 

Wife WOT Wr frfetWWOT C¥M OTWTOT WOTKtl I feTffeW WOT WOT £TW 

fe§(w cot otk otkot ^’wkot ots'scwot ^rfwrr^t wr otot w° otottkcot •rwrr wtotk 

W OTOT I C’lta WOT WfefWK KWtT feW OTKfOT W 4K® Wife WCOTtW W OTOT I 
OTtOTtOTW® OTOTffe OTWf OTOTfelOT 'QW fe» COTCOT* <a»iih(.ii WT OTOT I wfOTWj^s aifeOTOTOT felW 
«3M WOT W WSlfe® WSW WT OT#T W CWWKT OTOT I OTT ®rft*T « WltW wfe 

%%#r wtcwWktotot i 


^TtWTT W 'Stfl‘ , T 
^>tw wr W W 5 1T 3 T 
iSr^a i 


^ I WWT'®tf^ 9 f 

WOTCOT OTWOT (OT wfW W®f Wt W WOT WW OTTt W I WW iflOTl^ (OTK 


otw w i wjsft; wrrr wIotot cotHw 's# ,! T wfw i ototi^t wfew otwot 

W&’TWI ^OTOTl^ WOTr eKOTT WT W I (OTK (OTW •OTOT OTW® WT OTOT frfOT 'S f^iOT 

wrw sjotot w i otw iw w ^ cotw wot wwf w cotw OTw®f cottot 

OTWOT I OTTMOT wfeOT W^OT OTT WTOTOT (Meridian) WOT WTfOTOT (OT Wf^fl^OT 
(OTTOT ^11 OTOT WOT tWf?T°v (Bearing) W I ^ fefe felt wfOTW OTW fe fefe® 
: 5OT WOT I OTW fef ftw wfeW OT® WKl% W^ OTW : 5OT WOT I ^OTT fef 'S 


few 



WT I 


Tmf « fWw WTti 
W'SOT (Wt^ ^6lW[W 
§tfe (Traverse) wt i 


<s fWtf?R 

■STCSTT few ibo° fetr I 


• OTfer^- 

wd W wftOT OTOT OT, ^T, ^ 'S OT dWW5 (fe ^OT.i) f&fe® OTOTT ^OTOT I ‘OT’ 
ttOTOT feOTWOT OTWOT ^Tfe OTOT ‘OT 5 'S OT’ ct*TOTOT OTOT WOTOTW Wf^T felfe 
(Forward bearing) fef?T OTOTT 3OTOT I fea WOT WOTOTW OT’ Ct*TOTOT cfeOT WTOTW 
(Magnetic meridian) CWOT WOT “TttOTOT Wfe COTHCOT && =TttOTOT Wfe fefe° 
( Backward bearing) OTTt W I wfeOT OTf®f OT feOT Wfw WOT OTT feOT fe OTOT 
COTK OTW OT felfe W'SW W WOT W§t felfe OTOT I wfeW OTT®t OT feOT WfW OTOT 
WOT WOT fefffe feOT ^OT OTOT (OTK OTWOT OT felfOT°v « W WOT Wfe felfOTl OTTt 
OT?r i ko w froa wfe 's wfe fenfOTv otwkt otot cot i wpr 'Q wsiOT fenfe w w 
Kfer ivo° fefr i ixiotI: ferw froaOT wtkt otw wr 'Q wot fenfe ^r# wr otot i 
^ awr fewr Wife w^tott ot-OT otW ter ww w^r <rw 'oK^rcw wrr ktwk 

WtOTOT I >a Wife Wit, WOT W° OT-OT OTOTIOT COTM'S WOTKtT I 


^=r 'SR afeKrOT^ a 1 ® oEjs^r’irW 


139 




(7TF « WgWT 



« l CfH tBR«i 'StQ’f 

C?T*T t'GR'l '§# < T < ’fW% I 4 wfW’P’ ^TKTWI *Tfd<T ^T®t 'S W^tPFt WT 

^?r i cwf& <rr ^rwift cwi 7^j»rr sm^t <mcsf (^rrw ^swii c^t 

2|(.iil®ti ctPTCT - ^ ^•ac'S-a '§rf?T < T f^rc^P ^iwr^t i c?K cSfesr^ ^TR^Twr 5R f%rw wf^f 

wr ^mr i c*w : 

^>) f^fer c r (Radiation) 

*0 CWW-t (Intersection) 

*0 (Traversing) 

*T) (flwi (Resection) 


<^*RT c«lw ctt^TT « 
^rMT 'srtrr a^m?r 

w-tr RfeK 9 t 1 5Ts 

i 


iX| 9 |^iivD(.'a C?K C.'Gft'l Ct*^ C«fW '3^ ^g?' fc^r fspfRt C^*Tf ’5[°^ S *T WT 

^?r i ct*^ c^iw w 9 fw f*rc?r cw\ ^nt 's^ •t^*R¥ ^ 

wgn ’flwt *rrw i ^ fesr *r«t c^ca siwiw i ct*^ c«iw cr*rr 'Q ^rnr ^mr 

^' s T i T CWilj W i iT ^ 9 f^i% ^fWf^t" I 


'Q < tr^W i£|^rw PTSttW 
'tmf -m\ «pt CT^rtw 
WrT ’fife '®t1%' s t 
•4>ltf<M I 


*0 <W*Ni% 

4 ’fafocvo ij CSfW 4<Ft f^pfKT ^ #t C^TT WT ^?T I Tj’C^ft (^TfW 
cw <ra- i?#it <fs<t i <^*R Tjfw w c^rr wr wr ^?r 

tR*IT (Base line) «ft«T I 4 ’IqJ'ot'o 'S^pta 4 1%% C^Tfl^l: RTTR WH I 


i8o 


^TtOT'f WwSl 






f# if# *F^*ft KtRTFT, ^<1<I'®T 'S Wfspfjy f#[, '5?f ^TRt C^IT, *T% <3 9 I^<I'®Tg'® Ct*FT 

f<c>rc<i <mvo ^<r i*m w f^x #;rR<i ^sf^H Refer ©fit 4 9 f^^ 9 tw# i <rp « 

9 Tt#T4 i ^(Fr^(RRfe 9 rrR^<r^^ i 

• '#f 9 f^# 

ij’lt ct*Fr <f 'Q «r ^tcf RRdft <rtc® (ft*ik crw wlfiw ^ #t; c^rr ^mr i 
csRftR v ct*rw w ^srt^ffw <ram p ct*Fr fen fa 's^ 's^ 

‘<C fRp ^<i^K <!F Ht 9 ! (&r^»vo <p<u.'® C^Hl¥ ftc<P tbl-«t<P Wt# 

'sfk^s 3£<r l ^ 41#^ (Alidade) ^fe?T Ct*Fr fe; ‘^’ 4<R. WRJ 

'5fR 9 f'®RT W (FW 5, I;, W, Rf #TlRiW fF*lHT #ff C^ft 'Sfv^T <P^1 O'® I #ft 

c?n*n?r 1w <i<ii<i<i f# ^i#»tw Rr?*i ttmtt® 3£<r i "stm f^rcsr c^r ^fpift '®r ^ 
ffe f#Frr <re<i «r?fw #h c^rnr ^rrc# <fmc©fi 's^ ^ ct*^ 'sft^h % <kh 
’ ft'STrr^rtw (fe saa of^) i 


fe HAA S C?K (£f# >5# < T - C^FT ’T#®' 

4<n<r c5f# #i?r «r ct*rcF ^'siwrw piw wc® *rrc® *r ^ % c^rr 4# 

c^rr ^?r i 4 «ft <f^ c^rr « ^m <re<i ^ R^o cw wrc^ g 

$ A<^rc^ wfaK fri J fRtw csf#R ^rfsw fe® i 4 *ft Li R^o 

#rar - 5 , % ©r, rt #nR R^c<t> R*tkt ^ <R% mr isnc® i Li c«iw 

#lf raRTSC^Tl ^ CRW ^r}^® C^JTSC^l lc<P CTRTW CIR <PWt? (?f5l^ 

^ i w »i m p ^r ^rr ^?r ^rsf(^ 

cw c^K c^r 00 ° f®5t?r i^o° fe§l?r c#f *rt ^?r i j i11) < p 

M?r wr^m^w^n i 

4 9 f^feC'® W (Close) <3 C*1M (Open) W^ 9 ! Wl WRT R^fRf's W*rt 

SfRTTCT^ ©FIT 'si^mIS CTTTl^ '»TC 5 Tt I 




^T 'SR' ^ WRT (.'J5C'» s 1 < 1OT# 



(7TF « WgT'W 


$ <mc$t<r 's^ ct*rw<T ^ft^H fafanr w <iwo ^?r ^ 's^ w wc=rr 
^?ri ct*rw¥ ^ft^h 4F*<rt<r Mfa ^?r c*rc*r ftfeFT tt cw n^fo'ca fasrtftf'a w*rr swift 
« lwi 


fSpTFr 4*rm 

wf^Tsr wv #teraw wfrr 

>l<ICb«l %»ICT# I 


8 I fat.'sltil'si '®# 9 f (Cadastral survey) 

Wfr’f R'&ifOW (FT WMFt ^TKftFIX (FFK 4«TFFT, CTlwr <TT sfRFRT W^FTt ^TfW 
OTW ^ W*rr sHTFT, ¥tfa<FFTT 'Q ^ fwW ^ ^ITSFTFT ^ fatfsW WT ^?T ^aRFF 
#tC3l¥f¥ W^T 9 ! <RFT I fe3l¥l¥ wfeW CTt®tt FTt ^®Tl?>t^ sR'aj^fS wfa?T frWT, 8f^, 
W4W, wf*FT <FFT, ¥tf^FFFTT WSFTFt ^ twfe \aVfT WFm f?ps#a ^fHT 
sWFFT FFJT ^?T l ferFTFr wf^T <#?T wf^T 9 f%#r^ W'CGmw? wf?W (Settlement 
survey) ^>1<HiH'§'3= | f^*f1®T i£RX. file's itl'TW wfiFFW '5FTT ^ ^FTlIW ^’RFTfflt I ^ 

’fWfeWaM J^PTFlT ^ <U?H^1 I 


^#mitw w&n tj’sFfF- 
cTSra^StlPT « f%5TPr W&n I 
^5?T cwa '*tfe x ft% 
^rtOTsrm sTi^rcsrr wtwFF fer 

5t^ c f^T'??r i 


(t i <pu>Mlfa<p '®# 9 f (Photographic survey) 

'*pCij|2ftf?R> '5ff% < ’f '5f 5 t WT W¥ I (FFFT : 


/ ' ■ ■■— i- \ 

4 'SffcH (FlW WfeWI# 

ftaf^ wt^tft «rrc^ i c5f?rf%n*n 


survey) 

OFTW ^TKKFfX fer £f^<T C^FT '^FFW W*rt 

W C?FT C 5 f?FT wf^Ft 4 F# ^a Wf I 



■*!) Ruh etR' 9 ! (Aerial survey) 

$ wfcw warn wrorar fpf^ft frft %tft csrff wrc^m^ fe <rt if?r <ffft 

^fft^ *t 3WT ftafst wr ^tft «rrc^ i wrcwffij w s tw c f'a‘ Riiict?i ^rc^u ^wrw «rrc^ i 

W^h^T (Activity) s wfwrf w sfflw e # #? f*fwt 'Sffw v t ® ctPt &f^T wfwrf w^TUs 
wt 9 lf^f # cwlz^lw? ctPt cSfwr wfw^f w sfflw ® # #? ctPt cSfwi wfwc^fw c % w 
w^rt^^ri ^ipr<3 


>il<(v|if § gnfk^K c«rc^ ffsr k^t i ^fwt, «TH-f^r, 

’fKi^-’fw, <«t®r-sf«i, ^M-’^rfB’, c^nt^r, itHH-t^rr twfe 's^ 1%fe ^ ^r% 
ft%sT *r^?ra' ^T®t 9 f%mr ^?r i ^Ttr'pT's ^ ^r i 

^ f*f^r w&h <> r^% ffsr w%^ w 5 !! >Rtiw w» ^?r i 


h8i. 


^TtWf WwSl 









J il^<p S'scl^-si 9 ftC*f 15 <p (V) f^*T I 

i i c^k ^®n?>i?r 'Sf*rr f*r^r '§# < t 
^>) < ’fKffe?rT 

«r> wpt% 

?t) Wssr 

^r) 

I >i'C<f^ WW® %§W ^55? 



O I ^RT^aW wf^f <P<U.'a ??I? 

<F) 'STfHsf^^T 

*0 

*0 wf^r ^tcsrt c*rw 

^) wfe^eflw 

8 i 'Q ^tvf 5 , 1%r#° ^?r *iw ’ftsfar w fssjt? 

<F) itro 

«r) &o 

^t) 'S'bo 

^r) ^o 

a i c<fk wr c^k (%ft) wr ^?r? 

^>) 

«f) ^tPT 

^r) c?KcBf?pr 

bl C?R d?Rw <1 ^TKfWT <Rrf& %IW wr ?<r? 
^) a 

*0 b 

*t) s 

*0 8 


^T 'SR ^ ?Fsrl^r OEJS^T’IOT^ 
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4 9 D^c*fw^rr < #- 

■ ffa wf^r ^tc®r w ^srrora- ^r IMtr® ^ ftwr fe® 

9 fl¥WiT I 

■ t^JR- ^iwraRT <IT<reK ^T 33 ^^ fasflftfvo ^fat <F<TC® I 



CT - C^K h^G-w wfipf ^T®f 3 T 33 ‘ i> IT 1 T 5 T Wl?' ®FTI ^TWlT^ra - 0Gill®Tt ^?T I J lfW'»lG<l 
®tf?TH <Ff®f ^T 33 ^ Wl?T W W <FTC®t <m''0 5H®1W ^ 4<R 4OT<t <IT<I^ ^T 339 ^ 3#^ 

*tmr srm ^®rmj^ i c<mr c^- ^rcw w , ti% *rf?nm *tmr ^rr 
?it^5t >*? ^t®r wr w *Tt i 'ffr ^tcsf ^iw® f<iR»sj ^rawfora' ' i rr s r, 
fwr 'Q cwr i 


i l f*f¥=T (Chain) 

ffa ®tfe < ’f^‘ ®F1T fafosj ^<k.i<i f*^T (Chain) C^W 5 ? ^fT^ET (Gunter’s chain), 
EtwH^T f»T^T (Engineer’s chain), G^Ej^/faud (Metric chain), f*fa>®r 

(Revinue chain) ‘£T5=T S T ^TlW I 'SR ^MDi^ C®fC*r ®fft 9 f ^TC®t^ ®f*tl ’TKI^T® 

f*^T <3 <ij<i<$'® ^?T I 

T) (Gunter’s chain) 

4 f»r^w 'srrfwiw ^rrcspRT ^TM^rt^ 4<r ^rftwr wr i 4<t ^if ^ ^tj 

4<T° ioo 'sfG^t R'»'S» I 2iG'®J<P f®R?» ^T I 2fj% f®R5^ CW o.'b'b ft? <Tf 

t^3 (fe ‘t.'S.i C^) I 



^TtOTP't *#®T WV 
nt^hf f*t^®t 'S 
fif^r ^wtfw ^rw® ^?r i 


fear ‘t.o.i % ^hff*i^T 


^®nw*t ^jfs^ Wwsi 


i88 







f*r^iw ^ <rar c«iw <m wi?r w ^ %°s^ 'sr;sjt fsm ^5# R° v «rrw 1 f*r^iw 

c 6 w CT¥l<T W 4 <T sm fTam ^T «TMTCiTT sfTW ^ ^a^ ^TlCa W®f ^o 
<ttc<t ctw fe»r? >aw csn^it m ^m\ «rrw 1 fRre^ra- ^r c^wr ^ ^»?r 

TtfR C«lw RR R® I 2 iG'£>J<P RXG^ ' 5 Tt 9 f Wf ^?r RXC?^ £TtW 3 T°' 5 'S 3 ‘ f?R R>«lfR 

w<raf Rt ^ wR^ c«iw snw^ w^tf R° s ^ wR^ ’tw 1 Rtc^fItR 

W ^ 1 m 3 =i>i^ CT?rt ^?T I f*l<PG«i 3 , fR CTTfa W* 1 T io Rr 3 > R'aG'l-s *fR (Tag) 

erMT^rr «nw 1 ^ ^n Rf*f£ ^Rr wm ^®? r an*® c«iw io Rix^ <prr?r 1 

c«fw iow 'Q sow Rs^ Rwt wi?r 'sw ^ wrf Rf*ft ws ^?r 1 ^'»tw ^ 

'S b-o^o^r Tf ij|; TpeTf, 00W 'S HoW 1 %*T Wft, i*W° 8 oW 'S bcra^r '^flG'f 8 

WT Rf*ft *fR ?JW® ^?r I ^NTCT Tfo W Rt^ ^G'ji Ws ^?T CTl'TWg’ ^jR I 
^R <mrc<<i w hRm ^®?r 1 w c«rw w ctttt wt ^?r i 


• <1J<1$R 8 4 R^T spiH'o R^T wRlR?; (Chain survey) IWs ^?T l Rg*R W 

5 ri%r 'Q ^ c¥^p«t *Mx*r 's 4 <k<t gj^t»r ^cs ww 

^jR^st-w l 

*1) £ftRR(=T Rft5=T (Engineer’s chain) 

slwH^T R<pg« 13 RR ioo *ft; ’WK ioo 'sftT <TT R?J^ (Link) R'W* l 2foaj^> 
RS£^ RR i ^ I ^ Gb^Gl io 1^ ^1% W (Tag) ^Tvl^ ^TlH I 

2 tWH«T 'S ff# C=T^rt ^?r I 

• <!J<lRh S f*t^T 'Srr<in (Chain survey) ^<f° >|i|\s«ifi|f^)G'a (Levelling) ^ t*fWT 

i $ cfrtTT iiKK-wn^r, iw-fr twit? ’f&srrc^ ^rc®r 

C^f*l <u<i«,f^^ra‘ sTK^H I 


^ | twf (Tape) 

^TCSf TWt« fwr (Tape) WXT <TT few fwl (Cloth or 

lilen tape), f5pvot (Steel tape), Tf^ fwt (Metalic tape), C&H (Invar 

tape) t'aTffe w-wf*r £|W5T I fwr (Tape) ^TT 9 ft'S¥l^ W ^ fwl 

f^'srrM^rr wr^ra^ i 


^tt®f ; =Tr*rm c f ; »: ^t^ 
Tt PlG'I'i fwf, ^^trs 
fwt, fwT, : ? 1 T 5 Ta‘ 
c&*r twtR ^t-c#r 

^r i 


■^) ^sp^s- PiG«it fwt (Cloth or lilen tape) 

$ fwr c«rc^ xt R R. F'swt Rtm Res ^in ^ ^ ^if io R&i^ c«rc^ oo 

*tw w ’iiw i ^rm^Ta- y ? ^iR IwR ^wiw w» ^?r i 

R 6 k 's CTf^RstG? Tht Rsr «rrw i sue®' Reel's Rt «rrc^ 

^ 5 J^S? I 5 Nt 5 m CW 5 R;stT W^tCiTT «fTW I 


• % 2 H«rR^ 'Q ^Ktwift ■sm ws w <3 Rfc«rc-fsi fwr wr ^r i 

'artRm wsr ^°vfRa ^ wsit sr^r ^?r ^t R^wtw w 
w 5 !! ^tRa - 1 


^T aR i£R» ^l^r OETS^T’tOT# 


H 5 




(7TF « WgT'W 


*T) Iwt (Steel tape) 

b ft. ft. C«1W io ft. ft. T'3\5f ftaft >4 i, ^,, O, io, ^o, Oo 'S (to 

fsrsrs' ’iw ^?r i w1%^f ^fffsr io, ^.o, «o 'Q (to fsfsrs' Zihw fwrt; c#t 

ws ^?r i 2f% fftairr *n?rKi[R<p'»fc^ ct - . ft - ., os - . ft. 'Q ftsrcf ^f6T i ^ fwt 
^rsnHi^ «rrcH ®tfer <rwr ^?r i 

• «mi<i % ftfa -sm (FRrfa w fwr <o'«^ ^?r i 


C5f9° W, WfpCTS’ w, 
C5^T ffa, '3®FT, ^tfNjI^r 
WRT, 

TTtU^?pf ^tPT, CtFT c5feT 
\g fjp'fl'T '§fi siRlC^ 
2|C<j|'ST^Tl<l ' 3 ra‘®T5T I 


'S I C^f®° W (Ranging rod) 

4ft <pft <rr tef?r o ot. ft. <mpr<r cnw^ft <rr ftt^®rr<Fi<T ^?r «rrw 4^ ftw * 1 st. 
<rr o ft. ^?r *rr o.* ftftg- w ^tk «rc^r wr wr «rw i 4 w©m wt<r wr-wrr ^r 
W- W TT WT- WT- WTT W<T cnlft fe?T <R wr W ^Tlftc^ C^fTW W ftcfr 

^ OT. ft. ftwft (MW W STmt^Tt sfW I C^ft C¥M 4<T Wl¥ ^ OT. ft. 

<ftfW W-W TT W<T *fW W C^W (fe S.W C^) I 



ft? % (^f@° W 


• WW 8 (ftW fttp - WW ibft'ixW 'Q wft’f (WM 4^W*itW f r WW ®FU 
caf@R w ws w i 

8 I ^R?# W (Offset rod) 

wsft ^ 5 ^ ft-q f o ftw 4^ 4t^ o.* ftw w w*r is- ft wr w w cif@R 
<nw <r wr ^?r i 4<rwi<Tf^ wrws 4t^(ft??T 

(WW (ftfl S.'S.'S OT^T) I 



fe H.'S.'S s w 


i8^ 


^®nw*r Wwsi 






(t I C53t»T f^ (Iron arrows) 

^mwr'a 8 fsr.fa. ^rrc^ <rr vom wr tef?r ^ ^.c? c«iw <?o ot. 

fsr. ^fW «T^T 3S?T «TIW I Oo (TT. fk. ilWM f*t«T^ C^f*t ^JWs ^?r I 2f1%f[> 'SBj'sM' 
CFWT i£|^ < ’f x frt' s , i «Tt 5 t ^^T's fe?T W^tT ^T'a'T 5flW I 2T(,'®)<P ft^on^ 3 TTC«r iofij 

i4^>ft> C 3 # «TIW (fM S.'S. 8 C'i^) I 


■fe S.'S. 8 % CS^f^T 

• <imi<i 8 f*^ cwm srtn sw *tktot f»r^m ^ 

fsf^o wr^?r i 

'is I 'Ss'FT (Plumb bob) 

'3«t 5 t ^brr tt f^ on ^ 'sw 5 r 1%*fa ^ 3 Ttc«r ^r st stmtctt ^nw (fM 

s.s.c cf^r) i 


^pr '5R la'Sr^HTO’ ^ ?p?rl®r oejs^t'Iot^ 
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H.'S.tf o 'S= ; R 

• <m!4 % C?K cSfew (sm Ct*TCT^ 'S^ WS W '8®R W ^?T I ’fKlft <TT 

TT|®[ srfilC'a W CTSU’ 'SFtT (.'U'sRl?, 'Q C^f@R ¥05^ %Wf ‘^‘WS 'SFtt 

i 


<\ I ^fD^jIsi ^iiN (Optical square) 

>4ftj <? (tt. fsr. (tt. f*r. < 3i 5 ‘ ^rta^fsw^r c^f5r1%c*f^ i ^ ^nr ix 8c? ° fesjt c<fh 

^ 5 ^ ijftj ^g - ^riwr <Miwr ^nw i cb^t =n$(.i3 ^ng gr ^t c^k w u>$oi3 'sg^ 

C^Wl¥ J1»)C<PK ' 5 TTC5 'at Rt'fa Wf^ W^tT W ft> ^TC® RtC?T >4^ Rs'®^ fe?T '®lft s (.il 
o>$om i <^rJT ^mr <?r, tf^n® wfik stlwR'® stfeRw 

Cbtw 'Q’fa OTtSflgfe '5(^K ^ wit Cbt^Rt «TWtW 

^V'a'Kxitt cbtg c«rc^ ^ <fs<t gnr ^?r (fe s.o.'b c^) i 


J8V 


^®nw*r Wwsi 



(ttf fefe wv fhr Wm ^St 


fe H.'S.'b Wf&4'jK ^tlTsT 

• <iml<l % 4 ^TKTOT CTlvg, Wat ^ WFfSIt #*PT C«W C<T*!1<T 

's^ wsh «« w ^?r i 


b - 1 1$|«t(:i|fD<p -epHh (Prismatic compus) 

%- <> rr j f fe?r ^wcw ctttt ^?r wr 


WT I 


4 ^ C*tM^1<T *lTa<r <lT^ <jfw ^pTW wrc^ (Pivot) 'S^ -5WTW 

K c f i Twt 5 iT ‘btH^t gw wwt s snw i f^w s ;nw sff^rw f^st^r 

^)<T° W f^ffha f*W ^iTW W’Tf'a (Sight vane)| ^ gW WT^t^ ^Tv^s? *!nw >b 
(TT. f^T. C«fW (TT. f^T. ^TtW^ , Tt'5®TT Wl^rfWTsT W¥, 'S^ feSt 'S ’wfesfl^' TiPt 

4#T sfW I gW WWI<T i^T fw C«IW WORT 'S^ fer WT 4#T W ^?T ^ 

^sfli^W '*fa f^W So°, f^W ib ro°, ’’t ^ f^W ^.So° W° WC*tW 
^(*41 f^W Oio° o° fssjtoa CW ^?T (fM S.O.S C'i^T) I 


^pr la'Sr^HTO' i*re> ?p?rl®r 05 e®®t®ie3h> 
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fear h § fsi'srt. i jf5<p <pm 

• <mi<i 8 wtpt c^h c<r«mr w wtpt 

S> I J ilc'»ii4 W'lT 3 ! (Surveyors compus) 

4 wtpt w wtpt gw wm w° v ifcer *tpst (Vane) w*rrc?r 

^#o i *m?r ’tiwM >^^6 t 'q cFmt« fc>rc<i w ^ i *m?r 

fWS«T (Spindle) ^ ^TfC^ 'STl^lci! ^TIW ^Tt *1°^ 'afpjdw *| c<pc 5^ ^TKIWT CTMC*TT ^FfTT I 

c^-’fmr ^r wmsRr 's^ #sw w « ws- csn^it 4<r ^tjW wr *mr i 
<nw f%wr cgs^r ^q *pjwrc<r ^6^?! «rw i wr 

^jftKfa J i<il(.il^‘ ^TW | gw WR 5 ^ ^ CWT ^rvWt 5 ! «TfC^ «TT WT 

gw ’Wf f^?T «TW I V5T5TTC=T Fg^t 'Q Tjf^f 4w 1 ‘f0‘ C=T*Tf «TW W° 'of 

c^us ^4 'Q *tf%sr wCiff so«r f®sfl ^iw 3£?r «rw (fe s.'s.v c^r^yr) i 


X to 


<rc®rtOT»r Wwsi 





<t.O> 2 ^rtr^pf ^Mt 3 T 

• «ml« o $ w f ^3 wR’t ’f^’C'o R?nR°v wv <m'® ^r i 

io | ^Pitvsvs <rr^’fR> (Alidade or sight vane) 

TT f^'®C 5 1<1 I ^ 'ftfSIT Oo C«lw (?T. R. 5<3\5t 8 OT. R. I 8fl^ 

(Edge) ^ OTM, ^TSTIWK 'Q TTt^[ l t£1t> < T5s «TfflH srtC<F- 4<!# 1 <3 

1 5 , f*rfc®?r w»w pr ^’iR^th #f^ w^trc^ ®w 's ■swr 

^Ra^fer 4<Ff& JffJf \»t «T^TfR^»TC^ ^TTCiTT ^TTC^- (fgr^ C^) I 


fer H.'S.cS s 

• <IJ<IRh § C?R CSf%®T ^©FTT 4 *raf& elwiIsM I 
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I CfH c5R«i (Plane table) 

wfwr c?r fwr? *rw<r fw ’ft, 5 f ^% 's ^t° v f?if»fi c6f^r ww wr ^?r ^tc^t 
c?R cSf^r wr w 4 cSfw wrw® i.^ firSTst % ^?r 4 <r 800 fir. 1st. x 

000 1st. fir. scto fir. fir. x boo fir. fir. i£rs. ^c? fir. fir. «rrw 1 fwf& ’fi¥i?r 
ww $ d 5 f< w<i to«r ww ^r wr^rr w (fe s.o.io c^) 1 


fer H.'s.io % c’T ^t cGfin 


• <iml'Sl o C?^ eSf^T wft’T wm 4 eSf^T I 


I FHR3 c s lt'» s l (Spirit level) 

w*tr stw^ w c?k csfw ^rd otb- wi<r wr cBfiiw wb«t wr^ ff-^rr 

’ffh r r « w 4 <m'o ^?r 1 




Wtw*f 





*« I (Flag) 

fWK wit ?rt*ri<rw #*r wr M?r ^?r «rfw i i3?r ^ sti 5 ®' xtfSw w w 

• <ml'Sl o Ct*^ ^?r I 


o/^f)« 7 «v (Activity) ° ^f*r r©f # # ^wt^f ww^s yn? f*F^r, cwf&z w 

CfH cURc^ft /w / 


>stl%c 9 f¥ 'SFU RRsfi wi? ^^wrc^ra - 2|(.iil®ti ^?r i c^K c^K ^rawfsr 

faP'fa 'Sff^H WlW '5FU Ws ^?T I ^Kf¥ C^K C¥K 4^TlW 'StRt'T 'Sf 5 TT'S 

<u<ks'£> ^?r i ffr wf^f ^T®f w^rtw wi?r w*tt cwt sofa's '§# < T wf^o® <?r 

^STlXTft ws ^?r ( 7 T®F® ^T <3 <ITWl<T ^ C TT sTM ^WH^lFF I 


^T 'SR ^ ?Fsfl^r OSTS^tOT^ 
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(7TF « WgT'W 



*llci|'G3 ^flJlTR ‘l.'O 

■^"P S'at^’Si ■ 5 ttC*f fN> 1$3F (V) I 

il ’tl^pf t*l<pc s i<i £tf% fcr^T f^? 

^>) o.ff'b 

*0 o.Sbi 

^T) o.'b'b 

^) o.'S'b 

3.1 2fc# t t®rf»i<pc«i^ 2f1% ^if 

*0 ^ 

*t) 8 

^) a 

«l ^1%^ f»|5flPET (to W ^r°v^ </<4>i'® ?¥? 

<F) ^wrt^^it 

*0 C^TMt^ 

^t) ^ wrfoftt 

^) f^r wrf^ft 

8| <l«s<i frf'IT W5 f^SH? 

^) * 

*r) 8 

*T) 'b 

^r) vo 

(t \ ^r^ri^wr^T wrnirr ^’1^ c^r?:^ ^rrciTr ^rrc^-? 

^) 8(2- 

*0 &o 

^r) ao 

^r) ioo 

vb i c^K w fe?r 1%nf?r° ^rMT ^?r? 

^>) c¥f@R w 

*0 

^t) ^TPT 

^) fwr 


ifi-8 


^TsyrtW'f Ww|«ra 



^rdrr wv fbr Wm 



*rfr <\.s ^r « 9mfa spmm « 

4 ki^ciwkHk- 

■ It, <nfk 'Q fkodctd 4<far 4<tca i 

■ iXl'S'C^TPg' ^P^lw ^TC^S 'Q 1%^S ^rpg^iT i 



It, 4lfk 'Q kott 'ai'oj'a 8)«ll®t*?k twK ^wkf RT I ^rMH, 
CTIM ^<l<PltlWt (RX*T < TW CRfr •TMT, < ’Fs i T ^ftlWt, [“ttH ^ftlWt, 


OT^, kk, ^IW, 
R«l®tt Rl4[, jt 


td?T 2pf® «W J6.fi- tfe 

X 8.fi 1^3 X C’.'lfi I 


It 4^ 4RT 2|¥^ i44 £|41R ’’IN?' RT kfat r k*lk (Plastic) ^TIW tw 

^mtsrk (n<to° cwfwr) c^ti^tr *i?r i It Mkd ^f%4t fkfk^t 

(sio 2 ) 's wktfkrtR (ai 2 o 3 ) 44 lt wf fek i 4 <r kt 4 i?r ^?ro? * g A OT - ^ x 

ii .8 OT. fk. x S.o OT. Ik. (< 5.(2 Ik 3 x 8 .(? Ik 3 x i’.SC l^a) I 2 ffkt<T ^Tffft 

^,( 2.8 OT. Ik. x ii’.S OT. Ik. x <\.<b OT. fk. (io H?t 3 x (2 Ik 3 x o Ik 3 ) I It 



wfw 'Tv 

^rk 

■STvC^s 

*| 44 dl S'ifkfk 

>□ 

kRi 4 i 

Si 0 2 

( 2(2 

*□ 

wink'd 

ai 2 o 3 

Oo 

oD 

WtTRk ^l^Tl'b 

Fe 2 0 3 

V 

80 

■ 5 iTWR%rr 

MgO 

(2 

(?□ 

JiTRt^Tflsr 

CaO 


'bU 

tsfR’fmk 

— 


csrt = 

ioo 


Drm : Shahjahan and Aziz, 1990 


• fipTkFs'f 

lrt<T 4ik4ifk«T « 'skwk 's^ fkfk 4c?r ^arkt^ cwd w Itc4 f^r ^tcn «pt wr 

^mri 

4 ) i£|^' 5 wlt ( 1 st class brick) 

Swr C^fPSTCiTt 'Q kfkt ltC4 44 W It (1st class brick) 4C4 I 

«rtw k i 4t4 rr fkor kW 4itr ^ R 44 Itc4 ^8 Rtm ^ik4 ^rifk^ 

^Rcil Rkl^T'S 4OT4 '3WC*T4 i/'b i ®t°'C*R ^lk4 ’Ttfk C*1W <MW> <> IT?R •TT I 

• Rmk 8 C4§, kk, w<fs ^#tfk4t, 4#k5<r c*mrr, crkk kit% 44t ot. 
fk. cwk kfktr w 4 R44 It w ^?r i 


^pT 'SR- <i|1$R>Ml>R i£R» ^R|=T (.'JsCW'tOT# 
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*T) ^ *iwtt (2nd class brick) 

4 ^ ^ w lft<T ^rm *fs? ^ wro fetr i ^ f^r Rw ^ «*pr 
S ifot f^gr wfr i 4 It ’fife’ ^8 vtr 'gfer frwr^ 4 <i «ww i/8 ^»r ^rtfro 
'flu's tt mm\ ot*it cw i ^ It ^tt^tht tfe >4R° ?nc?r 'affe ^itt 
«Tf^s ’flCR l 

• wt8^wltw#ifefe C*!M 'S *[<fe f|wc<l <mvo ^?r I 

*1) fer^iwlt (3rd class brick) 

4 Itw wrsrr It's tott ^r i 4 It 4^1t R^vic-w It Rift ^feft ^n®r <w ^ 

'’ifW'slCR C^TP®TCTOt ^?r Rf WT IjTOTPr «T^sfCR W I 4 IftfT R° '5TR 5 R- 

rt w tfet w ricr i ^nfes ferret 'aifeMm fefe c*tm <ra ^ It tt 

wfe I 

• <ij<i$R % wgift <it rr tfffe® ^ RR 5 ^ It ws rr i rrrrr fesf 'flRR 
cwpt 'fl It fe?r wiffe *ro i 

It C’fl'JiTC'TlR <P° 1 1 c<pl jC fC=T^‘ '3’R ffeR RRR RtR^? RlfRl (Picked jhama) RC«T CTlfe 
IcIR tifR RUf | if) It J iCRl'®'s|(.<l R^tffe (Vitrified) RCR RtR I >4R WR^tR '5T(vf*R s ‘ R^o 
rr rcr ’ti^^lc's rtrrir wr rir *rr i i ®f| ig It osw rw crirt ' s R^fetR ’pR* tsfR 
wi ^r i '®iR>R'&> Rf w-cfet RRfe rsr 1%i 1%i It ©rSl'g's Ifes - ’iRi's rr i ^ 

ixilt R^fe - 'S rs^r i 


Rtfr RlRtR'TO: f5R I 
CWT: ^ fowl's ^1%, '3T55‘ 

TOf^r ^r?, f*r& <#r i 


^tt% 

Rt r^oR Sfi^Rxp R#T R?£(r; wl RR I fe*fCR '^-‘^ ’fl 1 RRR R>CR Rift 

’Tsste; rrt rr i 

tRR '5f^m ^iRf fef l W : fef fesfe ^iRf (River sand), ^ <#T (Sea sand) 
'S RtTlRr (Pit sand) | 


^)^#fe^<rtf*r 

vfe (zrttfs^ '*re=r c’ITOf^% 's ■sppt Tttr ’ft'sit ^rpr 'srfc^> fe#s“ tiRt i 

fe*Tfe?*i<r fe^t, wfer?s, sm, <t°s$, fertw^, ffer, v^sm Ifeft fer stp 
’fferrofeffe^^’fr'STrr^m i ^^wsife^rMi 


• <ti<t<l<i gfeTl^Tlfe era $ ^iRr ewit ?rft#° v 'gnc®r <;<^vo ^?r i 

, «f)' 3 T5g"^l% 

3 r^g‘ fifes’ «n^ ^c«t ^ tiRt TO*fi?r c Ps‘ ^stiff i ^ wrRfe’T?5%^rtg : «ri^ ^ 

Sn'sjpt Hit '5TfS r fS' ^?T I ’fife Cfe®^ ■ f l 5 M i$ ^#r WaM C’lKWa’ 
■sf^T^r i 

• <tj<t^,l’SI O ^ fifes' Rfe 'Q 'WHT ’f ( Tl*f 'Sf ¥*^1 'G Rc.fl I ®r*t 

*lfikfl ^ 'afft I 'fl'SfTO RRiflCt 3 T^g‘ Ttf®T <U<IRl^ *TT Wfl (ZffT ^T 

'»1=T I 




^TtOT'f fes^ Wwsi 




fFtt fefe wv ffa Wm 


i£] Rtfsr #^T, (RyRRFR, 'Q ^<^5^ Rlf^r I '5RTHT '5TR#Fl JRT 

• <ii<Kl<i % rSfrr w ftfr <rr ^ r#t Rftf^ <m^ ^?r i 

^RFR ^•pilc^ R1 Rk.<p f^T^tC^t '5f 5 t Wl Rt¥ l (TPRT - (i) ^r RT% (Fine sand), (3.) 
WF CTTSTRlf^T (Moderately coarse sand) 4<R (o) CTf6TTlf®T (Coarse sand)| 


FlCil^G t£|^ 2WsT 
<Wf I Fict-C tJ’aWsT- 
etlffw FiCT-C « 

Fict-C i 


%5|% 

W» ^?r I fJTfs? ’Wif Rl WHC<t>feFT 4R°s ^rNw W fawJ 

^RFFR WT RR I 


RtRtRF®- 'j’^rcn «pr wr rr i wr : 
^r) 'Q 

R) Picn-C i 


R*) £j|^f\s<p Pig»i^ 

gf|^s(s<p Pic^i'G CRlfk fdOt*G (Roman cement) •TlW'S RfRlw i RRaOiij RT ®Tl 3 »i<i«= RtRR 

^a-8o% rrcttcr ^ rtrr xsit-wsnt^ (co 2 ) £ <®'V® wr rr i 4 «kr 
feRFR ipr rfr r^jr ri^^stcr RfRR®- rrcr sfFff^ fRwS’ Rtwr rir i 4 fRCRcOR 
*if^ c’ffS^Ti^ IrcrcGr rm i F®^t 80 «tr i RRRttRt*! 4 fRiR^SR rtrrir crI; <ww$ 

KR I 

• <^$13 o RtRtRR RI^'IIr ' 5 P t t 5 TTS" WRI ^ PuR^ fRFRR i&RCRt^ I 

*1) ^|ixi»i Pica'S 

tsylTtSSR %5R (Pleads) RRCRR ^fRRpt CSfTPW ^TF#R RtRR ^tRR RfsffRfg- iV ^8 
RTCR 4 f»TCR$ ^RlfwlR R^tRR I t^CRfCRR MsRCRi? (Dorset) RlRR ^TCR W R# RRR RFR 
RfRSf RRfsf R°£|R Wl RR RtR R° 'S v s c 1T® c t CRTSrtT'S’ RtRFRR (Portland stone) RTtR 

rtrsfit^ i 4<t 's^ f%f% r^cr rtriw wtf®r ffoR Pw&crt crOrti^ Ptcrr? rrt rr i 
RfRRy irfrircrr yfW ■'ifW W*rc?r (o % i) <m'o: 'feFiw ^ifB^ 

^'STTlR £TRfe^ §yRy|W C’RR Mk Rf^F® FM 

iRW^J Rt'SFTt R1R I CRfS^Tl^ f>rorC^ RKI#Ry yt^T : 



fPt 


ajfwlsi '*I'S<P^I 

iD 

»rftyr 

CaO 

'b'S 

$.□ 

f>tPi<i>l 

Si0 2 


«□ 

WI#HI 

AFO3 

a 

8D 

^rtrra'F ^■$iI‘ 5'J5 

FeO 

vO 

<?□ 


MgO 


fD 


S0 3 

F 

aD 


- 

i 

ot(f = 

Joo 


^ : ^>|R|1|, iS5lrS> 


^T '5R‘ ^ ^a^FT OEJS^T’tOT# 
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i i iiKK-wnk, <ri^#, f^s <rr ^c^r, ^w, otw, tr*r ^tapsr 

Wa^fl 

*i f^Rltt - fe>TM <m^ ^?r i 

«i 1#r <mcsf ■sfsk G ?ntm 4<r w </«a'® ^?r i 
8 1 , tif^r <rwi<r ^\m M?r w ^?r i 



(Activity) 8 fz? Wlfif ® PiwG <i<?iw ^'SZ^Tt W zfflw 'S # 

# 4 <r? # # <$m <M*ju w ftfiiww i 


7$<m % CTT? <mc$f W5 EtiTT *T<r 'alwftfOTT Wl¥ W Ttf^T 'S f>TCVC^ 
sttsrm ^?r i Wr « <ir<r^t<r 'a^rr^ 4 ^r g<u ^1# ^?r «rrw 1 fa^tc-M 

^rrcer ^TK«r 4 1 


iffbr 


^®nw*t Wwsi 









‘'Ilcil'S^ *nj|*j«i ^.8 

S'at^’Si ■ 5 ttC*f fN> 1$3F (V) Rr l 

i I ¥ltTOtc^WR%W? 

R) ^£.8 (TT. 1st. x is,.'} (TT. R x S.'b CT\ R 

R) ^8.i OT. R x ii.8 OT. R x s.o OT. R 

?T) vOo.fr OT. R x (?T. R x io.o (?T. R 

R) 'Sff.fl- (TT. R x iff.o OT. R x io.o OT. R 

sw?r? 

* 

*0 8 

n) vo 

R 'b 

'o i Wr ^prtw tR sf^T^? 

R) 8 

R) V 

n) 'b 

R) VO 

8 1 va^rr^ RR <fo gf^? 

R * 

*0 vo 

n) <t 

R b 

(? i RfR*r wv ^rtcsT ?<r? 

R) iVVo 

*0 wo- 

R iV^8 

R ifcio 

b i RR& ^vs ^?r «rrw? 

R * 

r 8 

r b 

R v 


^pT VSR ^ Wl“T OST/S^tOT^ 
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^.(t 9\^°s « <imN 

■ ^5tcW f^P«rc^s ^S ^TT^C^T I 

■ 1wf1%° ^Nt WOa ’TfS’W'T I 

■ w^www^w^wrw 



> i wks^w^r 

^ <rr <prk<F ^ tztfw w w w i cw : 

^) <iReff«i^ <p^ (Exogenous tree) 

v $&*f 's <iw<i ¥W§f 4 Wl¥ w ^ wtf *rfw wr <?r ^rw ^rf^r 
w <rft#Bg w i 4<rr wf s^cksh w?r WHfftwrw 
^®BT ^?r I 2|t,'oj<pfD <q«m<P ^Tffw ^®BT W I W WTC? <P^”J 
WIH stf^ WT ^ot fef^T W I C#fa W f&W ^r <F& 4 C#T<T ^ w 

Truths ^?r i 


^ tt ^tfcp tj’cgfW’ «M 
■srtTT I t<l»M : 

^ i£)^° ona®fp(<g | 


*1) ' 0 |'®etPi«g (Endogenous tree) 

w <rf^w ^rr c w «t1% <rw ^r m *rfw w <#a ^?r w^f w#Bg 

WT | i£) cjffefa •jg'sm ^t'S’ 'fl'a 'S lii^lii CT ifl C^lW W^K ^TC®f^ Wfl% 
Pm W¥T W ^rr l fWfe'C<F Wt'S’ffc (Decidous) 'Q fRP#s, (Evergreen) - 4 

if c#rc^3 wr w w i ^rr®^ wr et% w %^<t wtwr w w 1 

< JW ? T Wt W *Tr I '^Tf'S'^s ^ £)WH=T W®t <lj<l<ji'£> 

«rftw*t wk <rr f^rc<r<i ^ wt i 


^tf £ t1%fW' fwrw 'tg^: c^ffw^s i w = f)w#®r^<3 *r) i 


<f) w#r^w#r^’li5««WMFi li irwwrtf« ^wcsrr, 
Tifw 'wtwrr ^ 3 ° 5 ft i wrwrw ^wrr ■*tfw^ 'sr ’W 'Q c^t1?rw ^ ^bt i 
W^T, 'W, CWlf £T»% ^ Crffe ^ I 

«r) w ^#®r ^fw ^'S'Ht wr^s? i i£iOT?r ^rtw wrwrr 'Q i 

¥^r, ?w%r w sfW'f, ^r??w 's 2 f%t<rrw wm wr i w, ctw 
wiw, ^rt, ^i#t, cwtf^r, cSwj, f^rw, 2f®% ^ (zfj% ^ i 


I <Plt^ Pistil 

w®r <;«rc<^ w w w%c® w^ ^rfefw ^ w ^ fem 
®t%r ww 9 #w w wfe e«s ww wfa' ^?r f^r®rf?r o v w i 
f^rsft^x w^ wr ^ w <3®rw i/t? ^*f w ^ ^ wr^w w®r ww 

^?r i 'sw i/o '5r°*r v^K cwr 'afiw^ fyoHtsT ^r^r ^<r. w wrww# 
2 t¥%cs ww w ^?r i f^rwfw ^r «w wn, *rfwr, c6wfl:, ftwriwfr 's f^%%r 
^?n vsMsT'fl wsr ctw w^rr i 


i^o 


W1W ^Jfs^ Wwsi 





w fefe wv fhr Wm 


• Ppsffsfc*Ni1% 

RF»si 9 i^Ivd(.'® PrwPx wr wr «nw 1 1%? Pr$rf# w RF»sj wfw •tt 5 pt^ ^®fcrr 

CWf i 


<RifW ri$f ftwfh?. 
W ^ I (OTT 

<RifeT rfw 

#fw I wr RrfRRf 
^ hrstfhs, w 

WM ( #ifww i 


■^y) £j|^fi<p Pustft?, (Natural seasoning) 

$ ’f^'C'o <rti srw 'Q ^ fww wrfw ferr w$r «nfwr ^ifey Prwf# wr 

W I <p<q |m><p=i Wa WTh® W^ %®ft ^s 5 TS3'C 6 rt ^ 'S ^TfijtWT >®RW w «nw 

«TIW WTT W I W ^Wt =1 Cl 3 ^JPW 'SFh 0/8 ^FlPt W# ^TKIW sjf®f[> W 

w® wtm wr w i ^t® - c«iw wt wt^ w*Tr ^rfSTorw 'qw ^^1^ ■^rfrr tt 
^ ift mrw Mk wr w i wrtw® w# ^rtgWr, w srwiw w°v w<t wwsrr « 

\5jtg^W 'QW Pistfav W (WfT Pw W^ I >4 9 I^iIvd(.'o W# 'Q'^JW'T ^iW W W° 
W W I ^ WSf WTWhT W® - *RF W^ wr# WIT®' ’TW I i #®‘ y|fi(.\s i£| 
stfwm w wr wr 4 Piwf# <tw% wrr»$w w® - W i 


*1) ^Qii| Pi®?f«H (Artificial Seasoning) 

^faR Pr®tf# Rfofj ^['ac.'a Wt CTIo ’TW I C#T : #) JlD PpSff# (Kiln seasoning), 
*T) fc^Tjrfwy Pr$ff# (Electrical seasoning), *1) <fPTI<iRKr- Pi^?. (Chemical 
seasoning), N) *J5T PpStf# (Smoking seasoning), ®) W^1 o<m 'S ^ij*i PrsfPx 
(Steaming and boiling seasoning). 

wrtrw cw^f #t's $ w PrsfPx wfw ww wiWo wit wr wiPr 4 wr 
wr?# w<f w^rr^rwww i f#? <twfw ^1#$ fww cwr wr i 


• ]>!tt Pie?ft° (Kiln seasoning) 

4 wr ^rWw fw?r w jftco ^r skw^ Pnsrf# wr w i 

stew# w^r ^srw w^r « fwtf^ o ^iw <^rw «rrw i $ jft fe?r 

^rrww w# PnsfpR w^® wxrcocn o c«iw f# wr wr i 


• Pi®?f»K (Electrical seasoning) 

$ 9 iw%c® w w?r Pnsfl# wr w i gpwror^ iw-’rfwtf ^rs w# w 
fer wrlw wk wr <#%f§rrcw w 5 !! w wr ^ w w - wtwi ^ryffey Pr®r1# 
wrw l 

• ?lhltlP<P P®tPv (Chemical seasoning) 

i£i ^qipK.'o Pp§tf# ws t^twr wc^r w^ cwr w 
wrw 1 

• spi P®tPv (Smoking seasoning) 

*j5[ PnsfPr?, sfrfhr “=1^1% 1 ^ ^T^rlw® w, wr, ,s rM ^sirf^r fffPw ^rw < ¥t¥ ^ 
'sfwr cwr w 1 


• <||°"^1'»<M 'S 'jai petp?, (Steaming and boiling seasoning) 
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(7TF « W3TW 


4 ’few few ffe ’fifes few wn w bfe? w vo/8 fer *nw wr few w 
w i ’iw w^ twiw '$<p]g*i cw w i >3 ’i^i fit's wfe ffefe w 'SFU w?r wr wm 
«wwirm i 


*t) R'slil ffefe (Second seasoning) 

w» wfe c¥M ww wr ftfern ferfe w wu w i wfe t'fefw 
WWW wpr wn w fefefsr fefe wr wr i Ifefen fefe w cw fefe 
fesffe^ w w wr ^fe ’fe - wrr w wr srtw i 


R) ’flfRRT '&R ffefe (Water seasoning) 

^ ’i flit's few ffefe wi?r 'W 's)'a's:’rc¥ it? fe ’fife ffe few wrt wr i 
fei wnx wffe <nr ’fife w rw ’ftwrr wr i wr w w<r wr rtw i wwr few 
< fer tnw ill) tii wr 'gw rhi wr ^Rs sti^ffe wr r3 'sr wr wr i Rfefe 
wrwr wfe 'Sftt ^ ’ifes ffen fewfe i wfe fe? feRRm wr ’fR i 

'sTH'st wir •^li’i'Bst 's wort fer*R ■*fj% wr w wwi'S' wr i 


wr-wrmr dftfe « 
< TRT, C5W, Oiffe 
«rlwlft, prW-p#, R&, 
w, femit, o*tw 
^iwr, Rgistfsr^, ct§ 
iwtfff (Rf?r 's IRrfR fe - 
wtrri 



V I fe? <JRfet : 

Rlfesrw fe <rr<rws wr i ffe few fefe few cwr wrw i 

• fen ww - wtw-wrirr wife ^ nur, fern, ferffe cfer, fe, cfe, fefo 

fer (Roof truss), Wg fefe I 

• WRRR’lW - WRR, (tfer, WlWTtlR, CTWt-PfB', fe, RRR1 feltlR I 

• few - wfe, w, fern, wr, wr, wr fefe i 

• f*iw 's <nferr - feMfe, ffeR wrr cfeR own, fefefe few wfeff 

(Synthetic) WnfertlR i 


suffer (Activity) § fe W « # #? fe#? # «?w? wlzbw Pvsrfcz *?fe $ 



fern g wtffer w® fe - wfetw ft, fe, fe, wwr, wkm, wife, cwk, 
ctwt, wrww cw fefe fe - ffer tfe w^ wrw i wfenr wsw wr fen 

wfe wstr fe 4fe wm a# tnw’i i ww ^rtm ^rrcn ^ ww wrwr 
cwst kto ^ ferfe <wfc*r fet fen ww <^fen fe <m'o i 




WtW fes^ Altera 











*llcil'G* ^flJlTR *\.(t 

JllW S'at^’Si ■ 5 ttC*f fN> 1$3F (V) I 

^) (to 

*f) ioo 

*f) SC? 

■*0 ^C? 

*i <rtsrtwt^ ws w ^■'St'f 'f #)■ wr ^?r? 

<f) orn 

*0 <m Pm 

*t) <H\»td?b 

’sr) c^fe°s f&vt<T 

vo i 

^) 9 ff!^ 

*0 ot^w 

n) wh 

^) ^tft 

8 i c^h f^psff^R 9 i¥%c® <Ftk<F f*pstf*R. <rtco ^i^r TTsnr ^mrca *? 

<f) jft 

*r) 

*0 i^r 

^r) ^<^'4 

<2- I C^Hlksffi^ ’fafocvo ^rk^ W®: ^<2- f&FT fkc^ ^f%C?T ^KC® ^?T? 

¥) ’Ttfa 

*0 ^Hlw? 

*t) fa^i\s<t> 

vb i c^k ’f^'C'o ^fk^ ^Sfer fw <ra ott ?<r? 

<f) jft 

«r) sjtfW 

^) &*r ' 


^pr 'SR ^ ?Fsfl^r osts^iot^ 
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*T$T 'Q 'Sptf ^T> 'Q '*HI'3’<P*H 

■ \»TC=Tr tlj 'S TOfTOTOTTS 5 ' <Hw> ^T1<] c<l*s I 

■ i|*Vf 2 )^Ivd< 5 ^ 'S TOlfTO TOTO'S 3 ' <p<K'£> 9 f1?ic<i‘i I 



w wr to? wn> TOttero, tost-tot? , TOroRrowfrr, ^i^n«f3 r twit? Mrwrt toto ^ « 

TOfTO TOWTTOWflW ^WTOl i 4 TOT TOTOFfkTOW ^tft^ W ^fW¥ ®Ff?H[ (Climate) 'Q ^ 


W WTO <IJ<ITO® ^TOTOTOfTOT 'STO'SWW 'S^TW fTOW TOW I TOt; TOTWfT 'S TO<T 
TOff^^3TOfTO#TOWTOTTWTOTOTO¥ WTOTOWTOWWRTOTOMTOTS’ TOWTTOTI 

#)#t^TOWTOtwrr'3 TO^TOff^ItTOTTw toto tow tor from wtotoww i 


i I 'SW? ^3 '»iii('a*i (Shape and size) 

WW TOff^W It? TOW TOfTOTW ^JWW I TOcTTOWt WTOW, fTOTO? -3 WTOTTOTOt 
TOTOTOWT WTOlWlTO TOW I ^TOl?t^WW®«t?W i/V tfa (o.'SiSt? C¥. fw.) 4¥ 
Wf“t TOW TO I Wf«T 4¥ <ufc>i£H TOT 'Sl? TOT TOW TOW | 


^ I TOtf^WT 'Q TOf (Hardness and colour) 

TOR 2f^lW ^B' TOW TOTOWW TO® TO3 3 | iflW ¥W few TOTOW TOfST TOW TO ¥¥° TOl^TO few 
#lt« TOWWT TOW TOW TOW (Metalic Sound) TO3WT TOW l i*fB ^ WTOWTW ‘f&’ TOTOW Mw 
TOW TO3 3 TOftfSw t§TOW i.Vo twB|W % W WTOW fww ^'TOTOtTORW TO I TOW wfw (TOW TOW 
TOW ^JTOW TOW ^TOTOT TOT £f^l%¥ llj | TOTOTOTTO TOfWfT sf^frow I); TOlTO W'ff'S 3 TOW TOW 
TOW WTOW CTOW TO ^Sft tc5¥ *lf<l> t¥TO TOT I 


TO | 'Q ^vs|)r|vs| (Texture and soundness) 

tlj WWTO ifITO. IwlTO 3 TOTJ#^ TOW I TOTWfT TOTOW 4¥ «TO®TOT WWWiW f5TO, 
<[W<[>T TO JWW TOTO tTOTtlW ijfiWWW TOW TO I 


8 I $($n TOf%= ^3 '3'Sf»T (Strength and weight) 

TOR sf^frow tjB TOTO TOWS’ TOs= TO sf% TOf ^(3W ^.foo TO^^ TO 2f% TOf f¥5TW i Soo 

(TO^TO ^T ’TTOS’ 3TOT TOW TO¥W TOW I sd%l^ TOTO ?,cij< 1 3TOT TOTO¥TO® TO S W#f TOW 
TOW I TOfTO ^¥TOTO®TOTO^W¥ <[TOWTOW ^ ^TOlTOTOff^TOT I 


(t I TOtl^ C*fW (Water absorption) 


i38 


TOWftTOf Mwlro 




crf RRT fefe wv fhr wftR « Wm rIrs}) 


<^lt RtfRc® ^s R%^gfRorRtRmRfR^ ^wctr i/to w RtfR c*rm r*cr ® w 
rrh® rjr CTtt «i®r si<f1%r It i wir RfR cRf*r rIrrh RtfR crtrr r>cr w ®t w 
It i 

to I IJtRT ^fRC'fR (Presence of soluble salt) 

(RRRiTtRiRgrRTRRiRR RfRRH <Rf%^®w^R^ziff%Rlt i 


R | tsf*f *|RH|R'®I ^3 '*N«||R'©I (Thermal conductivity and sound Insulation) 

|(t<; t®fR RlRTR ^1 “*J<pIc=1 %®R to ^)\s<p|(.ei t§R3 WT WH I ^ RhRCR |$R '5l 9 f 

’tfR<t%>r t<r wr sjoimr i l^t w%r rt~r ^fet rtcr rtcr ^r RiR<rf|'ar rir i 


V I ®ll?|(lRlR's| (Fire resistance) 

Rfr<F RRRtR tstft ItfSR Rt^ RC3lR$RTR^fCR '5[%Rtfl' I 'sjlWSTCR 



It ^rrir rr®tcr cRf*r i 


'»i®f It crrir t’tirr ^ It ^Rwr wfR® rrrgr rrt sirs rsr rt i 


#)#) terror m's ^ wrRtRfRF®tRfRRRR crrucrt i 


«M Rlf®R ^RtWtT 

RpHj« , Rf%R?r « 
cG<t»l| I 4<T ^SpsT ®'H^r 
3. c«lw \s i£R ■srestr ^srT 

3fc> 'a i «h Rift ftps, <wsf 

« wl^ Rt<r *tf i 


i I <ilPm ^Sl?r (Sand size) 

«|st 0 *^ 1 ® <i Rift rcr ®t^r <Mi<j k '3» <pfSi r>rt i ^ Rift ririrr® Ri<p|<^f\a<i to ltRi<pr Ircr 

t®fR rcr rtcr i ^r rrocrt rRu's , RfeRR to (tRtl i Riftc® w®3lw rIrrh 
^ jft IrU; rRT rirt tlw rr i ®i®t si^fts Rift ^r 's®tci<i <t ^PsRtRR cRft ^1t*t sixtr 
RtjR (British standard sieve series) f^rC?T 'aifoiSH <t s -a c<i RT I ^R° i-flR 'SRtvR 3. 
CRtR to 4R '5RTSCIT R'SRT tfts | Rift W RH; RR 4R ^'of ’©RtvCRR 'STR W ^?T I 


^ I f*pt, ^RSf to ='RS e tR ^ifs(F® (Presence of silt, clay and soluble salt) 

Rlf®T to ®R s f^' RT I (RRR Rfili 'SWCRR R|Rt C#® WR RR rRt CR«IT 

RR CR 'SWR Rct<par CRC5 ®CR <pH® 'sf RR £f^l%R R#T I RlRu.® 
RRRR® R®WT CRR <Rf*f h%''® ^ Rtw Rt I 




to l ^®tR (Presence of organic matter) 

®|R Rifat® '2®fR RRTC«lR tRftft ^gR5)j v^g- 1 CRT®£R R^Rt R#T to to 

*r®R*r cRfferiR ^fl^rfl^ srr R3?wrcR ^fiRra ^r ir w ^r rRt crrt rir ^8 r% rr 

R° RR RTRlft ^Rd <pfc® ^CR ®t RR 2fff^R R#T I ®TlR RfR R< RIrrR*'® RT ^R ®CR 



(Activity) s wlzrrt to w |t to wtftr # # tR/rw */r/w ^wt wtrr? &lw 

|t \s wlftrw */R)'s=<p<7G'yf7 tRyw'sjffTt rRrI <p<p^ / 


RlRRif % It to R#T fRRTR R1R#R RRRI W®M 2fCRf®f%T tRRRR I Rft «TCRT to 'SpR 
2f^feR It *tRT^ R^RtRtRtR ®CR 'SJRRlttCRt t®^ RSRt R¥R ^R RT I ^R Wf CR (RRR 
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(7TF « WgT'W 


'ofa 0'®)|*?1'B ^)<k. 13 (Longivity) C573T *Tt 3£?T I (TT 

'SW C^K '5JWf^TC 5 lT ftsfc 'slrMT 'S 5ptf 'S J l w l(.<P ‘^'STTf 

WaJK*fr^ I 


i^Ws 


^TsyrtW'f WwSi 






S'at^'Si ■ 5 ttC*f fN> f&3? (V) f^T l 

ii ^»rc^Tr ^*=f ^rr s m‘ c i^s ^c?r ^rrc^-? 

<P) «TH 

*0 ^f 

^t) ^m\ 

^r) ntT^pf 

^.i ^»rc^Tr ^ f^rsm ^5- c«rc^- ‘i^’ 'Sxsf^- -sqtf^c® c^i^t f^rcsr ^r?r 
^rr? 

*0 8.V 

^t) i.V 

^r) ^.v 

O I «TC 5 Tr $gIj3 'SW 5 T C^fe? 

^) i.s 

*0 8.s 

^t) VA 

*0 o 

81 2fj% fsfSrc?r w ciit5<p *lw 'S'St 5 r ^ <Ht,'o ’tfisr? 

^>) iSoo 

*)■) ^000 

^t) i'boo 

'SJ') ib-00 

(M «TC 5 TT tcB- .•fCea sRC'fa ’f&srt^r *Rlf*FF W lc FalX*r w < TTC<r? 

^) ^.c? 

*0 8.<2- 

^t) v.ct 

^) <t.<t 

'b 1 ^rtwr^ <#[<t ^ot ? 

w) $. c«lw o 

«r) i c^ $. 

*t) vs C«1W 8 

^r) 8 c^ a 


^pr or la'Sr^HTO’ ^ ?Fsrpr oets^viot^ 
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Ffat, 

OTt^SlOTT 'sfK, TFfit, 
'j<p (.'«!> iC-s, ^rMt 3 #, •®Tf3=T 
twtRis# «rtw i 3 wt#?r 

<w I 


(TfF « ^r^T“W 

*T$T T.T '»lc®il 'Q 'sppf £(^f\©^ Pic»j*i5 'Q ‘^"*HI'3=<p$H" 

■ ^tott 2fff^ f>rw^ ^ ^ *tw <js<tot wott i 

■ TOT 2f^f^ 1 >ROTj 'S <F& *TW ^C'O ’TTOTT I 


■fesr^ 'S 'ai'oj'8 8)«ll®t'?l*l f^WK 3 TT 5 f§l‘ I ^ft^R 5 ' frROTj 'S ^THT C?OT *f'3 5 ‘ 

'Wt Iwfl; wr ^mr *Tt i ^ *t'® r '2®f?r ^ w i n 

'Q &\m to? f>tor£ <rr ^ fe w^'fttOT Wk w<m ^ 


w^o ot wot <rfwi<T wrr wr storm i 
#t#t^ 9 rrar«rc5Tr's tot st<j^ cwt^oiot i 


(Fineness) 

^st wta f>rcvc^ ^mrR'sorr ^ Isrf? cwm i frwc^ ^WK w ^ ?ot 
1>totG w «rorr ^ot i ^>rr<rt<T ^®r? 'shiot w otg ^or flops' w «tott ?ot i iso ^ 

51^ 0's (British standard sieve series) 'FlW OTTST 51^^ 'S^ 

<P'o$^ wf*ft 'af'lOT W CW 3JW®T 1% < % WT ^?T I TTtWTo C < tf5®13T$‘ faoa/G^ C¥M 
's^ io% m c#r mf^ft wor ^rr i twoS^ w^orr t# Irrft stff^ ^rr ?or 

Iprw ®iwiot ct#t 2fff^ ^?r «w <pOT w tot srffet i 


f|% W *lft^r (Setting test) 

|£| ’l^fvbc.'O 


(Paste) M?r wr ^r i 4 c*rc8?r 


sOTfOT (Initial setting time) 'Q T5W -t^hi (Final setting time) 

(Vicat) •TT 5 r¥ OTG W WOT ft# WT ^mr I C’fOOTl^ 

^rcii'c^ c¥M gfNtw Tixtr 8(t Ist^rB- ^ tfvW f^f% w io ^c?r «ttot i #t 
^ <?tf*r voi?(w ^ <pw w «l®r 2}^fe?r ^ttr i 


^P^pTf^f '*ff^ 9 ffN r l (Tensile strength test) 

ii) f^ROTj 'S '5fC®Tt Tlt®T i S t) 'a^F’tTOT W*fC?T ^C<pa (Briquette ) WT ^?T I 

4 ^fOTij ^55 1%OT? ^ ^tOT tit frTOT^? OTStW^r *f% (Tensile strength) 

W?T WI?T W <m'o ^?T I 'b'b-'bb-° f®fl Tptc^Wl^ 'S bo% '5TtWl¥ 

^,8 t]^t titw lipSR;, wr ^?r i wsrt c^tot ot - 2twq *tl% < Tfh^ c f 

tr^ CTrmt ^ ’iw ’Tfwt? 9 ftfes ^gfetr ^Kt ^?r i ^ 

■*tf^P (Tensile strength) 'Soo ^fs|3 OT%/^f (?t. fr. S fT 5 ? 

4<t wtit?<t »rt% osct 9 n^5‘M <rr ^.^<t ot%M <tt. R i wtit?<t »rt% t^ 
ixi^ <uFd(3»ii ^?r «w ctWot ct, w Fic.^'G fer ^c.<pG wr rc^ic^ 'ot 'sTotT i 


i'bv 


WtOTT ^Jfs^ WwSl 





alar fefe wv ffir wftg « Wm ahpfr 


«lwT at fibula ' !C T» 'Q 
tjF ^ | i£|T?s ?^§fe fe?r 

«rw® wr ^gs o[r's?rtw 
gwr 'srtrr i «m agR a? 

« ^a^tara aa ^a?, 
wtcafga’ aw aralaw 
cafir aa i aarR a° g^aaa 

WT Wt i|®fJ\S « iftaRit 
ata i 



' 3 T?»W'*ft^ gftFt (Compression test) 

4 Wi\sC'® IwR 'Q <#T ^Wa Rf“tC?T io% gR <ITWl<T WT S ( 7 T. R. WF 
(Cube) foR WT 3,8 g% UW tltfe, WT ^ 5 T I 4 Wf 5 b Rk Wa gRW gRcra 

^gR?r <tRI<t g<r 4<r ww gR 3 t<r g iw ii 3 caRrM w. R 4<r°v g Rr ^g%?r 
gWr 4?r ww *tR 3cg isc? caRr/Rf eg. R i aR 4?r caf*t 3?r w 
caWa ^ca eg £ Iwt war gffta arr i 


^vs|)«ivs| gftFl (Soundness test) 

fwct fs? Rig <3 wiaaRt sttw wr gffRr RR& i aggg ^arg feat w 
gij'a aW 'S wRij gR caistcta wg <pcii<p wra gear ggiRa gca caat w i Rtr 
war feet 4 wr aaggai at am w%r i 

R R twr war 'Q w gffe aR *tw wr am w Rrag R? <w ^eaw: 
i>D war gfftg fRra wiata w, ^7 w°s wmt Rwar am ^aa wrgw 

3ca i Rrrcaa '©am wrafe*r ^ew gsriR, ca atfRa wcar^ ^atg 
crR, w aRta wr 4<r°s RwR 's gfacam snife 's^ w i 

$.□ fD'vrgc^ fe?r 'sjm® gfg wt^stttw 9 ft'S¥r *mr <pr^ ^r 
^ 5 i*r l^i^ ^Hismr ^t w itvig i 

oD C^H fD'xlw gfg fg?rr (Knots), WlWlWT RK (Twisted fibre), RS’ (Shake), 
'jxK^fct (Rind galls), '5Tf 9 lP# (Upset), ^riRr (Foxiness) Uslffr? ®rrc<P 



80 xrRr TT?^ WTQMT PraR'S, 'Q ^T¥lR ^?r W W TT5 

c«iw £h^ ^ 'skMt sfijdw ^ i 

(?□ «fC5TT g°v WlgTa 'Q I ^R RtS <FC?T C^K 

9 fRr<^H ^?r «w ^ fes cwrw c^k cgrcgg ^rrwr <oR«i i fD'vrcgg 

w wmng g°v f^<mr ^r (Rt vef^ q i 

'bD ^rr fD-vrctf* ^rrc’iR^ wigTs cR^r ^?r i 


(Activity) $ ® w sf^ftsw Pic*i£ 'S wfr # # &*nzw ^wt wlw 

/*r*y / 


% 'stR^h c«iwi: <[rfd<T k?t 'srbTC^ i ^mr wr®ig ra^ R^rg wr wit 

Iwrcta i aw, arpsr w w sf®m ^rso^r gw $ wr RRr wft 
arws^n 
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‘ s 1l(i>l'3ti T.H 

■^"P S'at^’Si ■ 5 ttC*f fN> 1$3F (V) f^T I 

ii ^rr fawcBa errata f^f% w 1^#? 

^) 8(? 

*r) ^o 

T) So 

^r) ioo 

^,1 ^rcsTt fawcBa fsi 5 ®- ^t? 

^) *o 

k) io 

T) OO 

a) 8o 

o i ^t<p5 fej% vO fa*T aifes foist C*i <T*mt ^ ^P^PTtaT *tfoF (Tensile 
strength) ^TtataT® T¥? 

a>) 'Si c^fe/^f ot. fk. 

k) 8i ot. fk. 

n) c?i c^fe/^f w. fk. 

k) 3,i C¥fe/^f CT\ 1 st. 

8 i f*rcv£ tefa <re?t a faa 'gfer <rwt<r ^ 4<t wr *t% 

(Compressive strength) SC<? 
a 5 ) i^,(? C^fe/^f OT. I^T. 

*1) C¥fe/^f (PT. 1 st. 

n) ist? c<t#r/<pf ot. fk. 

a) ^.lrC? C^fe/^f Ck. fk. 

<t i wa??#, 9 ffB®r twtfr few M*ftr <re<t? 

a>) 

*f) 5ptf ^rf^- 

T) #ff>fi?f$ 

a) faOl'G 

'b I fi5 , xlM3 j 1<T S0 1 Wt?r*t1?r a° ^3^T¥ CTTjT 

a 5 ) ‘ s Mtsjft 

k) ^ ' 

a) Jr® '% 5 T*ft'T 


i<to 


^®HW*f ^JfS^ %tfWPT5T 





fsm ^ij i 4 i*i <\ 

’Tyf^ 'Q flMl*! =T^ 

^.D CT(^^ 9 lwf^ft w Tf^sf^ c rf^ 5 TI 

8 D It, ?lt®f 'S Pioit ^s ^? 

<?□ f*fwft° #)■? # # ’f^fec's wr w? w cw ^ ^rwft^ fwn fSFr i 

<bU WT 'Q W Suffer It 'Q Tlf®T »[# <t»'<C<*H W flwT fSfJT I 

<\U wr 's w ftwt q <t?fr Ws? wr w? 


*Vfr * 4 .i 

i i * i ^ o i «r 8 i n <n ^ 'bi^r 

*vfc <U 

* i *r * t ^ oi’Ef 8 i <f <n *r ^ i ^r 

9 IT 5 r 'i.'S 

i i *r * i ^ o i *r 8i^r <n ^ *>\*\ 

<# <\.8 

i I ^ * I *T 'SI’Ef 8 I «T <t I *f <b\W 

*nfr <\.<t 

i i ^ ^ i n oi’Ef 8i«r a i ^ 4> i *t 

*fTfr c i.'b 

i I ^ $. I ?f 'O I ^ 81 ^ £1 *T 'b I ^ 

<i.<i 

i i ^ ^ i «r oi^f 8 1 n <n «r ^ i «r 
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